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‘This foreword is presented to give a general iden of the character of the Lewis gun, and of the 
workmanshin involved in manufacturing it upon a etrictly interchangeable basis. AU! paris are 
oubjectad to one hundred per eent. inapeotion, and each and overy piece manufactured will inter- 
change absolutely #0 that guns will asaemble any time, anywhere, from parts of any date made 
under this most complete system. The gun may be assembled or stripped without special tools of 
any kind, and in the briefest period of time. A furthor proof of the high character of workman- 


‘hip and material te found in the fact that a gun has fired over 300,000 rounds and 
Certain parts, suck as the barrel, were changed om account of the wecessary wear. 


nevfectly. 


i functions 


RECENTLY has been my privilege to spend some 
was afforded me for examining manufacture, inspection, 
assembling and testing of the Lewis machine gun, 


that are to fit tozether and the parts as produced to the 
limit gagos, thorcfors, aszombled properly. The tool 
equipment is of itself of sueh character, and the order 
fof operations is such, that each operation checks the 
‘aeeurncy of precoding processes, and there is 100 per 

cent. Inspection of the 
product. 


the most interesting 
systems of manufac- 
‘ture ever employed in 
amachine plant. It is 
‘a clean-cut manufsc- 
turing proposition 
from the start to fln« 
ish with no hidden 


‘The machine oper- 
atives gage the parts 
as produced by the 
tools, and while these 
parts are still on the 
hench every one of 
them is gazed by an 
inepeetor before it 


processes and no 

‘operations. The 
gun is absolutely i 
terchangeable in eve: 
respect. This is say- 


leaves the department. 
Following this shop 
inepection all parts 
are Inter gaged in the 
general inspection 
room, After the hard- 


ing 2 great deal, but 


it is strictly true in ing, bluing and 
every senso of the PIGS, AND §, THE AMERICAN MODEL Lewis ot brown ee 
word. In the first Pie eee Re ee the parts ere rein- 


place a schedule of limits has been carefully worked out 
for every member of the gun. There is in these 
tolerances no overlapping of the dimensions of two parts 


PGonyrient, 1911, atcorase-Hl Publ 


ng Con, In, 


spected, and after the guns have been assembled 
considerable number of shots fired from each in the 
gallery to test the functioning of the mechanism with 
the gun placed at all angles and bottom side up, Adter 
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this the guns are pulled down and the parts again gone 
over by another group of inspectors. They are then 
reassembled ready for the final official inspection. This 
involves the taking apart of each gun for examination, 
the mixing of the parts from a group of guns and the 
‘assembling again from parts taken promiscaously from 
these groups so that each completed gun is composed ot 
anembers taken from ten or more different guns as 
originally broaght into the department. 

‘The above brief outline of the course of procedure 
followed does little more than emphasize the salient 
features of a shop system that has been so highly de- 
veloped and thoroughly applied to the attainment of the 
desired end, a truly interchangeable firearm. In articles 
to follow, various features of manufacture and inspec- 
tion will be elaborated upon to show what has been 
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faet, the parts of one gun will interchange with those 
of the other. 

‘Two magazine illustrations are reproduced in Figs. 5 
and 6, and Fig. 7 shows the gun box and the containers 
for carrying the magazines. In passing it may be stated 
that the manufacture of the magasines is a press provoss 
of high order, which will be diseussed later. ‘The steel 
shell with its corrugations is drawn up in an ingenu- 
ously designed die, the rivet holes for the ribs are 
punched with a radially operated set of tools, and the 
magezine center of aluminum is milled around the 
periphery to form a spiral groove, or feed channel for 
the cartridges, by means of multiple spindle machines 
carrying a series of formed end mills. 

‘The cartridges, which are the same as used in the 
Springfield rifle, are londed into the magazine in the 
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Fi, The alrplane model. ig. 5—The nagasine. is. €—The 


found essentinl to the successful carrying on of this 
line of manufacture. 

‘The Lewis gun has already been deseribed in these 
columns, and no detailed account of its features of de- 
sign and operation is here required. It may be well, 
‘however, to call attention to certain points in the make. 
‘ap of the gun in this preliminary article in order to 
show clearly the problems involved in the manufacturing 
process. 

Some interesting general views of the American 
standard gun are presented in Figs. 1, 2 and 3, while 
Fig. 4 illustrates the new airplane gun with funetion- 
ing parts exactly the same as those of the standard 
model, ‘The radiator is not rayuired on the airplane 
model, and the magazine is deeper and holds 97 cart- 
ridges where 47 only are carried in the standard maga- 
sine, In the guns proper there are no differences; in 


mugazine hoader, Fig. 7—The gum ox and magezing containers 


‘manner shown in Fig. 6, where the magazine is seen 
upside down with the loading tool attached, A clip fall 
of cartridges is placed in the top of the chute with the 
bullets toward the center, and si the cartridges are 
pressed down to strip them from the clip, the magazine 
is rotated to the right so that the bullets are engaged 
hy the spiral groove or thread in the magazine center 
and the eartridges thns fed down into the magazine, 
‘The parts of the gun are shown in detail in Figs. 8 
9, 10 and 11, the first of these illustrations representing: 
the barrel and piston group, while Fig. 9 shows the 
receiver group and trigger mechanism, Fig. 10 the foed 
mechanism and bolt parts, and Fig. 11 the buttstock 
loading handle, spade grip ond bipod mount. ‘The gun 
proper contains all told, some 60 parts, and one of the 
striking features is that only 1 screw and 4 pins are 
used in its make-up, ‘This means that the taking down 
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IL. The Receiver—I. 


The operations on the receiver are of great va~ 
‘riety, and a high degree of accuracy % casential 
in alt eases. There are over one hundred and 
fifty actual operations in all. The important 
Locating point ia establiaked by the large hole put 
through the entire length of the forging, and 
after the completion of this operation the other 
‘cute are positioned in positive relation to this 
hole. Dataile aro givon of receiver limite and 
tolerances, and of methods of milling, drilling, 
reaming and lapping. 


‘HE most interesting member of the Lowis ma- 
chine gun considered from a mechanical point of 
View is the receiver, and in this first detailed 
article on the methods of the Savage Arms Corporation, 
Utica, N. ¥,, the illustrations will be confined to the 
eceiver itself and will indicate the operations by which 
it is machined. 
‘The receiver in various stages from drop forging to 
inished piece is illustrated in Fig. This group shows, 
Of course, only a very few of the numerous stages 
through which the work progresses in course of manu- 
Facture, but it gives a general idea of some of the im- 
[portant machining: cuts which are required. 
‘The vanadium-steel drop forging shown in the upper 
Heti-hand corer of the group weighs 18 Ih.; the nished 
sr shown in the lower row at the center and left, 
ighs only 23 Ib. In other words: in the 160 and more, 
tinct operations through which the work passes, 
rly 15 Ib. of metal are cut away to produce the 
finished piece. 
+ It will be noticed that the drop forging is formed 
With a thin tug seen projecting at the right This is 


b 
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for a teat piece for each forging and before the work 
starts in the shop, the test lug goes to the Inboratory for 
the determination of important characteristics. 

The receiver is shown in plan and sections in the as 
sembly-gun drawing, Fig, 13; the various views illastrate 
the manner in which the other members such as barrel, 
radiator-locking piece, feed cover, butt tang, ete, are 
attached. ‘The 62 parts all told, of the gun proper, 
can be put together snd taken apart without special 
tools of any kind, so no tool kit is repuired in service. 

Drontant DetarLs 

Reference has been made in another article to the 
comprehensive system of limits and tolerances which 
have been established by the manufacturers to pro- 
dace all parts of the gun on a positively interchangeable 
basis, so that any part whatsoever will fit instantly in 
pleee in any gun made at any date under this system. 
It is a liberal education in the art of establishing toler- 
‘ances for interchangeable work, to examine in detail 
the parts drawings of this gun and cheek up the Allow- 
‘ances for the various dimensions. In this connection at~ 
tention is called to the detailed drawing in Fig. 14, where 
it is safe to say there are two or three hundred dimen- 
sions all with plus or minus limits. ‘The other parts 
of the gun are dimensioned in similar manner and there 
is no overlapping or interference whatsoever, hetween 
maximum or minimum parts, for complete sets of gages 
are used for every piece, and the gages are 80 con- 
structed and maintained that work which gages prop- 
erly, will fit toxether absolutely. 

‘The drawing shows some of the allowances plus or 
minus to be very minute; on other dimensions more 
liberal allowances are permitted. In each instance the 
character of the fit desired has been thoughtfully con- 
sidered and limits and tolerances established aceord- 
ingly. 

It is a shop truth that where limits are fixed upon too 
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‘SPADE OR 


wvrepcnanocance, miry “ 
QUEL STURAND USEDFOP purr puaTe SCREWS 


| THE LEWIS GUS, SHOWING RECEIVER AND OTHER PARTS 


PIG. 34, RECEIVER DBTAILS WITH LOTS AND TOLERANCES 


milling of the bottom, and the roughing for Operation 
11, which is the strnddio milling of the ends to rough di- 
mensions, followed by the rough milling of the sides 
‘from end to end with the work held in simple fixtures as 
shown in Fig. 15; here, in one machine the forging is 
seen undergoing the milling of the right-hand side while 
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pier 
a: 


‘the opposite side of another forging is milled i 
machine; the two milling machines in view 
of a large battery of similar machines employ 
rocoiver work. 

‘The drawing, Fig. 16, represents a 


double fixt 
signed for milling of two receivers in which Ewo 


February 14, 1918 AMERICAN 


MACHINIST 


269 


ings are held simultaneously by moans of straps, and 
through bolts tightened by a pair of nuts at one side of 
fixture. The details in this drawing show the end stop 
pin for locating the forgings, tho sorrated iacod shoes 
upon which the work rests and the rocker-ended clamps 
bby which the forgings are secured in place against the 
eentral wall of the fixture. 

Figs. 17 and 18 are details of the cutter arbors and 
formed cutters used in performing this same operation, 


MILLING THE SIDES OF THR 


RECED 


‘Tho first boring operation on the receiver consists in 
putting through the large or main hole, whieh is bored 
from end to end. ‘This is the hole which in the finished 
receiver carries the bolt, and which is enlarged and 
threaded at the front end for the screwing in of the 
barrel. ‘This hole constitutes the working paint by 
‘which is located the smaller, parallel hole below for the 
piston rack which actustes the gun, and is also used 
for locating the rectiver forall subsequent operations 


HOLE THRO” 
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Pigg, 15 70 18, MILLING FIXTURE AND CUTTER DETAILS 
‘The operation of drilling and reaming this large hole is 
performed in the turret lathe and is shown in Fig. 19. 

‘The tools used here are « spot drill, through drill and 
machine reamer; this reamer does not however size the 
hole to finished dimensions; there are later, at least 
three machine- and hand-reaming operations. 
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‘The fixture in which the receiver is carried on the 
iurret-lathe spindle, is shown clearly in Fig. 19, and in 
the drawings Figs, 20, 21 and 22. It will be notived that 
the receiver forging fs secured in the fixture by set- 
screws at the side which hold the work in o channel 
formed in the top of a swiveling plate D, Fig. 20, while 
two other screws through the top of the fixture act 
downward upon the flat face at the top of the forging, 

‘The receiver forging measures aver all 112 in., and 


Ios, #2 TO #4, A NUMMER OF TH FIXTURBS AND TOOLS USED 
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FIG, 2, 


it is obyiously impossible to put the hole through from 
‘one end with satisfactory results, Instead of attempt- 
ing thia with the probability of the drill running out of 
‘truth before it has reached the rear end, the swivel 
table D was provided in the design of the fixture, en- 
abling the hole to be drilled halfway through, the swivel 
table and work turned end for end and the remaining 
half of the hole drilled from the front. ‘The drawing 
shows the method of mounting the swivel table with a 
cone-headed, central stud, and the means of locking it by. 
an index pin at the back of the fixture which enters 
hardened «nd ground bushings fitted into the bottom of 
the swiveling plate. The spot” 
rill, long: drill and reamer 
operate through the bushing 
carried in plate £, Fig. 20, in 
the front end of the fixture. 
‘This bushing plate is pro- 
vided at diagonally opposite 
corners with two 3f¢-fn. hard- 
ened bushings which fit over 
dowel pins in the face of the 
fixture more clearly shown st 
E, Fig, 22, When the bush- 
ing plate is slipped into 
place it is held by two screws 
with flatted heads which re- 
quire only a quarter-turn to 
clear the slots in the ends of 
the plate and allow the latter 
to be removed. ‘The fixture 
just described is accurately 
constructed and carefully 
counterbalanced, and the op- 


COMPLETE DETAILS OF ONE FIXTURE USED 


through, is a proof both oi 
in the fixture and of the care taken in di 
reaming the receiver. 

‘After the receiver leaves this fixture it is. 
anather fixture on a gun-barrel reaming 
the hole is still further enlarged by 
ers, A hand reamer, Fig. 29, is then 
work for the final reaming operation, 
0.001 in. to be removed by lapping. Th 
which the hole is lapped is shown in Fig, 2 
end of this gage has a diameter 0.905 


eration of drilling and ream- 


ing the hole is performed 
carefully to insure as accu- 
rate results as possible, par- 
ticularly so far as concerns 
the straightness of the hole. 


FIG, 20, SWIVELING FIXTURE POR THE TURRET LATHE 
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his gage is made of three picces. ‘The handle or body 

‘3b in, length of hexagonal cold-rolled steel, ¥ in. 

cross flats, with a hole in each end made to a taper of 

in, per in, In these holes fit the taper shanks of 

Jimit gages proper, which are made of tool steel 

ground and lapped. A in, hole is drilled 

ise through the handle at the bottom of each taper 

ple to allow the gage ends to be drifted out for re- 
nt or other purpose. 


Laveing THE Recsiven Hous 
‘The method of lapping the main receiver hole ia 
ed in Fig. 25. The work ix held in a fixture 

4 gun-barrel machine in similar manner to the set~ 

for machine reaming. As in the case of the reaming 

ration two receivers may be lapped at the same time, 

Taps used are of the ‘‘cat tail” form, the lead lap 


FIG, 2, 


Tead is cast on the end of the rod and is split for the 
insertion of a thin pine adjusting weixe. Emery and 
‘il are used on the lead body for a lapping modium, No. 
+36 omery being used for roughing and No. 60 emery for 
the finish lapping. 


An Early Form of the Famous 
Caterpillar Tractor 
‘By W. D. Fonnes 


In an article on page 20 “Anent Our Fortioth Birth- 
day,” your deyil—I suppose thore is still 2 devil—made 
‘me say that tho articles by an Englishman in America 
‘were to be found in the Locomotive Engineer, when 1 
‘really said they were to be found in the issues of 
Bngineering of 1870, '71, 72; and as they are well worth 
ig I call your attention to the devilish performance. 
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In thinking over the life of the American Machinist 
I call to mind something which 1 believe must have: 
been very near the original idea of the now celebrated 
war tanks. T returned to America from working in 
various continental shops, to find that those in America 
differed in many ways from them; s0 I went to work 
at Delamater’s shops at the foot of West 18th St, 
New York City. My work was in a huge wooden build- 
ing on the south side of the strect and Mr. Miller was tho 
foreman. During my first noon hour I noticed a group, 
of men around a platform which was perhaps 12 ft. 
long and half that width, end on it were mounted four 
whools around which were belts—chain belts I think— 
and to these belts were fitted posts or pillars about. 
1a foot apart: these posts were of course radial as they 
assed over the wheel, and vertical between them, 
‘The Inventor whose name I eannot recall, had a broken 
arm; he and a couple of men pushed on the back of 


LAPTING RECEIVER HOLH TO stze 


the platform and jt moved along the floor laying its own 
tracks, so to speak; or perhaps more properly; laying 
its points of support, 1 think the idea of it was to make 
a traction engine, but I did net stay long enough to 
see it completed, As this was in the winter of 1874, 
1 think, it must haye been one of the very earliest of 
this type of motor. As T remember, » Baxter engine 
and boiler was to be the motive power. Perhaps if 
there are any left of the old Delamater association some 
further details of this, to me, interesting machine could 
be obtained. H. B. Roelker, 41 Maiden Lane, was 
I think chief draftsman for Delamater at that time, 
and he might recall the circumstance, 

I saw John Ericsson looking at the machine with his 
draftsman, Mr. McCord, who later became professor 
of mechanical drawing at Stevens Institute of Tech- 
nology, Hobaken, N. J. 
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Important operations covered in. this installment 
inchede the drilling, reaming and lapning of the 
‘small hole or riston bore, the gaging by the holes 
to test for parallelism, the finisk-facing of the 
‘ends in the turret lathe, counterboring and re- 
‘cessing for the locking shoulders; finish-milting 
‘of the bottom and length-miliing of the platform 
surface. Details are given. of machine and hand 
‘operations, and of methods of testing and gaging 
fat variowe points. 


HB drilling and reaming of the small hole or pis- 
ton bore through the receiver, is accomplished on 
the turret Inthe with tools illustrated in Figs. 26 


‘employed in boring the large hole in the receiver 

us described in the first section of this article. The spot- 
rill, through drill and machine reamer are seen 
ithe turret toolholders, Fig. 26. The method of locat- 

ig and holding the receiver will be understood upon ex- 


receiver constituies the working point and locating 
by which all subsequent operations are posi- 
and to which various surfaces machined must 
2 positive relationship. 

‘Tn Figs. 26 and 27 is brought out the manner in which 
large receiver hole is first made use of for locating 

forging for other operations. 
Fixture Details: Referring to the line drawing, 
Fig. 27, it will be seen that the turret-lathe fixture 
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there shown carries a long, hardened and ground arbor 
‘Which is offset from the center of the fixture and which 
is used to locate the receiver positively for boring the 
‘small hole at the correct location, ‘This locating arbor 
has a long, straight shank fitting snuxly in the head of 
the cast-iron fixture and further secured by a in, pin 
Given crosswise through the head and shank as indic 
cated in the drawing, Fig. 27. The arbor has a shoulder 
of liberal diameter which seats squarely against the face 
of the fixture head, and the cuter end of the arbor is 
reduced in diameter so as to enter a hardened and 
ground bushing which is pressed tightly into a machine- 
steel guide plate located by dowels at the front end 
of the fixture, The guide plate is further held to the 
fixture by a wing-head or flatted-head sctew which, 
when given one-quarter turn to align with a slot in 
the plate, permits the plate to be removed or replaced, 

In the head of the fixture at A is a centrally located 
plug, which fits into a bushing in the fixture bore, both 
plug and bushing being of tool steel hardened and 
xround, The handle of the plug is knurled, and the ex- 
posed body portion of the plug is # in. long. When the 
receiver comes to this fixture with the large hole finished 
as previously described, it is ready to be placed over the 
locating arbor B for the drilling and reaming of the 
small hole or piston bore; and ws this hole like the other 
is drilled half-way from each end, the short locating plug 
‘A must be removed from the fixture for the operation 
of boring the first half of the hole. With the receiver 
slipped aver the long arbor B, it is located to bring the 
second hole into central position in the body of the 
metal by the two vertical-gage plugs C, whose lower ends 
bear upon the upper surface of the receiver platform 
where the work is rigidly held against twisting on its 
arher by setsorews D, Iocated crosswise at the front of 
the fixture. 

‘The small hole may then be put in part way with the 


898 AMERICAN 
turret tools, and afterward the work may be reversed 
end for end, with the short locating plug A in place in 
the fixture, that in the completion of the piston. bore in 
the turret lathe, the receiver may be positively located 
at the inner end by this auxiliary plug. This procedure 
brings the two holes in Tine, and with their centers at the 
right distance apart. 

Tt will be seen that there are two bushing plates’ for 
the front end of the fixture; one of these plates with its 
guide bushings and dowelpin bushings being plainly 
shown on the turret in Fig, 26, ‘The bushing plates are 
readily changed, the dowel pins whfch located the plate 
on the fixture being of unequal length, so that in putting 
on the plate it starts over one pin first, and thus is 
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the fixture, the end of the large hole oes over the 
short plug st the rear of the fixture and tho knurled, 
plug in front is slipped! into the other end of the bore. 
‘The knurled plug at the rear of the fixture is then 
slipped through into the smaller hole, which is to be 
reamed, which holds the receiver correctly while thninb= 
screws at the side are set up axainst the receiver body, 
after which the lower plug at the rear of the fixture 
is withdrawn, leaving the small hole clear for reaming 
from end to end, 

After this machine-reeming operation, the hand 
reamer, Fig. 28, finishes the hole. 

Putting through the two holes in the receiver is a 
most exacting process. Given a single picce of work 


Fig, 26, DENLNG 


AXD REAMING ‘THE 
suited part way into place before the opposite pin en- 
its bushing at the other side of the plate 

As in the case of the larger hole in the receiver there 
are soveral subsequent machine- and hand-reaming. op- 
erations in the small bore, the machine-reaming being 
accomplished in the gun-barrel machine, A detailed 
drawing of the hand reamer is given in Fig. 28. 

Referring again to machine reaming, Fig. 29 is pre- 
sented at this point to show the fixtures and reamers 
for this work. Two fixtures will be seen on the gun- 
barrel roaming machine; one with a receiver in place, 
the other empty to show the method of locating the 
work by means of plugs 

At the rear end of the open fixture will be noticed 
a fixed plug, which is In line with the knurled-handle 
removable plug: in the front of the fixture. At the back 
and directly beneath tho fixed plug there is a guide bush- 
ing for another removable plug, which in this view is 
aken out of its seat. When the receiver is placed in 
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of this character and length with two holes to be finished 
straight from end to end, of exact diameter at all 
points, to dead-center distances apart at each end, 
exactly parallel to each other in all places and without 
twist or deviation, a good toolmsker would consider 
it a task calling for a high degree of ability and work= 
manship. ‘The manufacture of such work in large quan- 
tities is a mechanical undertaking that eannot be fully 
appreciated without first-hand observation and study of 
the methods and equipment that make it possible. It 
Will be understood that shop operations of this character 
cannot be conducted satistaetorily without the most 
careful workmanship and closest degree of inspection 
at various stages, with the aid of aceurnte systems of 
gaging. 

Some of the gages used during the boring and finisti= 
ing of the receiver holes are illustrated in Fig. 30. Both 
large and small holes are tested for diameter andl 
straightness by long standard plug gages which must 


length of the bore. One of those 
‘be seen in the small hole of the 
it of the bench, in this engraving. 
‘the center distance between the 
st of two standard plugs located 
‘in one gage body. 


of them with the plugs entered into 


that if tested with these gages, 
‘one hole might deviate from the 
center line, or the two lines. 
some point in their lengths 

d plugs would enter properly at 


s gages alone. Because of this a 
slism is applied, which in conjunc- 
t referred to, assures positive ac- 

‘the foregoing conditions. 

‘Tas Parvin, Test 

trated in the instance of the receiver 
the blocks on the surface’ plate. 
‘are placed in toth holes with the 
1g from both ends of the receiver 
‘rests with the large plugs bearing 
cf the two blocks on the surface plate. 
eke are ground to uniform height and their 
‘surface upon which thickness gages 
‘between the small plugs and the blocks. 
of these thin test gages added to half the 
the small eylinderieal plugs, is equal to half 
‘of the large plugs in the main bore of the 
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‘receiver. With this test, if the holes are out 6f parallel 

by even the small part of a thousandth of an inch, the 

thin gages as feelers under the smaller plugs will smme- 
Giately disclose the inaccuracy. 

‘This test, it is interesting to note, is not confined 

jo the inspection of the recefver after the small 


‘beon finished to size. Instead, the work is 


} FIG, THE TURRERLATHE PECTCRE * 


‘ested in this way at various times during the several 
processes required in machining the bore, As has been 
stated, several reaming operations have been applied 
preliminary to lapping, and all through these stages the 
‘accuracy in this respect is checked up by this bench test. 

To make this possible, complete sets of test plugs are 
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lapped up in pairs, varying from one pair to another 
by very minute increments, and these plugs are kept in 
‘the cases shown in Fig, 30, so that as the work proceeds, 
a set of plugs may be selected for fitting the holes and 
applying the test as represented, 
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Any discrepancy discovered during these intermediate 
teats may he corrected in succeeding reaming and lap- 
ping operations. In this manner when the final lapping 


) 
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With the work supported on the plugs as illustrated, the 
perpendicular edge of the square is brought against the 


face of the receiver platform to determine if the forg= 


29 AND 20, REAM 


process Is concluded, the two holes through the receiver 
test out accurately in all respects 

Another feature of the inspection of the receiver on 
the bench plate is the application of the upright-angle 
plate or square shown behind the forging in Fig. 80 


AND TESTING OPERATIONS 


ing will clean up properly and even! 
profiling operations that follow, This is merely a safe 
guard test to eliminate unnecessary work in later oper 
tions, and forms a means by which the adjustment of #8 |) 
turret-lathe boring fixtures may be regulated for diffe 
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FINISH FACING ‘TIN 2S 


@nt Tots of forgings, that the metal to be afterward at the outset with straddle mills as described in the 


Tuilled off may be apportioned properly in relation to the preceding section of this article, After the holes have 
bored holes. ‘been bored through and finished, as referred to above, 


‘The ends of the receiver forgings are roughed off the ends are finishefnced square with the holes in a tur- 
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rotatho operation shown in Fig, 81. That is finish- 
faced 40 far as coneerns cutting-too) processes, for they 
fare eventually finished dead to length by a grinding 
process in which a few thousandths of an inch is re- 
moved with the wheel. 

‘The turret-lathe fixture and facing tools are clearly 
represented in Fig. 31, Here the receiver is mounted 
upon a contral locating arbor carried in the fixture head 
which is screwed on the spindle nose, the arbor fitting 
snugly in the large hole of the receiver. Another short 
plug in tho fixturo entore the emall holo in tho receiver, 
and a projecting lug on the fixture is adapted to act as 
a driver and further to steady the work. Two facing 
cuttors are mounted in the turret, each with a pilot to 
enter the end of the large hole; and the.depth to which 
these cutters can work is positively determined by a 
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lator machined are so designed as to serve as a gage and 
cheek upon the accuraey of preceding operations. 

‘Thus in the fixture, Fig. 31, the two locating plugs 
in the head of the fixture, themselves form a gage for 
the holes in the receiver and for the center distance 
between these holes. Both ends of the receiver are faced 
in the same manner. The front end, that is the one 
shown under operation in Fig. 31, is the important ond- 
surface by which the receiver fs located for end-position 
in other fixtures and operations. 

‘The height gage shown on the stand to the left in Fig. 
‘81 is used to test the length of receiver as faced off in 
this operation. The gage consists of a heavy baseplate 
carrying two vertical posts. One of these is really a 
hardened and ground vertical test plug, lapped off at the 
top to the standard height of a receiver when complete- 


FIGS. $2 AND 14, GAGE FOR A RECEIVER BOTTOM AND THE LENGTH MILLING OPERATION ON THR FLATPORAE 


rigid stop-bar projecting from the middle of the turret 
slide and abutting a large adjustable stop-screw tapped 
into the front of the head of the machine. With this ar- 
rangement it is obvious that the facing tools can work 
only to the predetermined point, no matter what degree 
of pressure may be applied to the pilot wheel, as the 
stop-kar provides a rigid strut between turrat-slide and 
head, and undue pressure of the turret-slide forward, 
would merely be transmitted directly to the head; then 
acting upon that member ax a whole, further cutting 
action of the tools upon the end of the work would be 
prevented. 

It has already beon stated that after the holes are put 
through the receivers, the fixtures in which they are 


ly finished; and over this plug the receiver taken from 
the turret lathe is slipped, as shown for the application 
of the test for length over all. This test is made with a 
dial gage supported by an arm on the post at the rear. 
The gage is swung over the vertical plug for setting and 
then swung back into contact with the reeoiver end, to 
test its height over sll from the gage base Whatever 
allowance is desired for end-grinding can thus be pro- 
vided for under this test, 

After the recelver has been faced on the ends it is 
ready for the recessing of the xrooves in the larger bole 
and for counterboring the front end operations, which 
are performed with the turret tools in Fig, 32 The 
fixture for this work holds the receiver in the samme way 
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‘work is held for the end-facing operation; a cen- 
‘being part of the apparatus as in the 

hi iterbore and the recossing tools are 

with adjustable stop-collars for 
‘determining the depths to which the tools are 


for the fit of barrel and thread, is shown 
‘the work in the illustration. The two re- 
‘which form the locking grooves near the 
the length of the bore, are’ in place in the 
in front of the observer. These tools 

‘Tun into the hole a distance of over 5% in, 
ting of the recess, and when in place with 
‘against the front ond of the receiver, the, 


ae 
: oy 
‘exact in position from 
| of the receiver, and the 
‘are so adjusted as to 


‘of counterboring 
‘beon done in the 


ct ‘those in the tur- 

seraping out and 
rs to insure these cuts coming to 
fe set of gages is used in connec- 
,and these testing tools are shown in 

82. 

if these gases in recesses formed 
vor ease, is genorally employed for 
ter throughout the different depart- 
‘definite place for each gage of the 
‘by a stamped aluminum plate se- 
‘and the ease thus forms 2 
handling a set of gages in a man- 
‘possibility of any of them becoming 


‘shown, includes limit plugs for the 
depth cakes for the counterbored 
‘Tieromotor gage at the right is a 
‘the position of the locking-shoukier 

hole. 
‘micrometer head and eross-bar for 
the spindle carries 2 long auxiliary 
h enlarged end for contacting with the 
by the recessing tools, Other rages of 
‘nature are included in the set, each for 
se and all made to a high degree of re- 


vor new pases through: cme portant mil: 
‘in which 2 number of interesting fixtures 
devices are used. Tn the first of these mill- 
‘of the recciver is surfaced and the 

the front end of the bottom surface 

ape. The nature of this cut will be 
ference to Fig. 33, which shows the 

the bottom cut and the contour of the 
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‘The gaging fixture locates the receiver bottom up, by & 
ong arbor which is slipped through the large hole, and 
by-a short plug which enters the front end of the small 
hhole. ‘The front end of the receiver is held against the 
inner face of the left-hand upright on the fixture, and 
‘the contour gage for the lug is then pushed down over 
the work to test the lug outline. ‘The fiat gage for this 
‘purpose is fixed in a round plu which is moved up and 
down in its seat in the fixture head, by the small 
Knurled-head spindle above. This spindle has a shallow 
flat notch in its side, the lower edge of which comes 
flush with the top face of the gaze head when the lug 
ing tested is of correct height. The two small plugs 
at the right of the lug gage are flush pin gages for 
eating the sceuracy of the finished portion of the re- 
ceiver bottom, immediately adjacent 
to the Ing. 

These flush pins when slipped down 
into contact with work finished to the 
exact height, have their uppor ends 
dead flush with the lat surface of the 
head in which they are carried. The 
pins are moved up and down by small 
cross-pins fitted near the upper ends 
of the flush pins, and they slide in 
Yertical clearance slots milled part 
way down the head. It may be stated 
hhere that flush pin gazes of various 
types are used extensively throughout 
the plant, and severs! illustrations of 
such tools will be presented later. 

The next machine operation on the receiver is the 
tilling of the top of the platform which is accomplished 
in the machine shown to the left, in Fig. 34. The plat 
form surface to be milled is in the general form of a 
flat ledge extending in U shape from the back of the re- 
ceiver to point about midway of the length of the 
forging. 

‘The work is held in its fixture by locating plugs and 
clamping device through the holes, so that the top sur 
face of the platform is milled parallel to the main hole, 
‘A plain milling cutter is used in the operation, 


Aircraft Inventors to Submit Ideas 


The National Advisory Committee for Aéronautics 
issues the following statement: 

All parties desiring to bring to the attention of the 
Government inventions pertaining to aéronautics, or 
suggestions for improvements of existing types of air 
craft and their appurtenances, are requested to eom- 
municate with the National Advisory Committee for 
Agronautics, Munsey Building, Washington, D. C., and 
to submit comprehensive outlines of the proposed de- 
vices, together with necessary drawings, data, and the 
results of teats, if tests have been made. 

‘All such suggestions and inventions are considered 
confidential, and where devices or suggestions of merit 
are submitted they are referred to the proper officials 
‘with suitable recommendations. 

Attention is called to the fact that many devices and 
proposals are submitted by persons unfamiliar with the 
prineiples and practices involved, hence such parties 
desiring to submit plans or devices should, as far as 
possible, secure competent scientific and technical advices. 
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IV. The Receiver—III 


Mitting and profiling processes are here dealt 
with following the broaching of a long seat at 
the bottom of the piston bore whieh t ent out 
with roughing and finishing broaches dividing 
the work between forty cutting teeth. Details 
“are included of a gaging fixture fitted with flush 
fingers in place of flush-pins which cannot alveays 
be applied to surfaces that are wndereut or other= 
wine partially obstructed by projections. 


\HE first operation to be considered in this section 
is the broxching at the bottom of the small hole 
to receive the rack which is attached to the piston 
Which entries the etriker. 

‘wo broaches, one roughing and one finishing, are 
in the cuts. ‘These tools and the method of opera 
are illustrated in Fig. 85. Both of the broaches 

jong affairs with shanks that fit snugly in the small 
le of the receiver. ‘There are twenty teeth on each 
gach with about 1-in, space hetween teeth. ‘The depth 
i distributed over the entire series of teeth means 
0.0016-in. cut per tooth. The ends of the broach 
are slotted crosswise for a key, and the bronches 
fawn through the work in the manner indicated in 
iMlustration, 

Furriers Minune Curs 

llawing the broachiny operation there are namerous 
‘and profiling processes, and a few of these will 


rated to show certain types of fixtures and pages 
of the work accomplished by their aid. 


the operation shown in Fig, 26 is straddle milling of 
B under side of the receiver table on both right and 
‘ides. This work is accomplished with inserted 
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tooth cutters secured to the ends of short, rigid arbors. 
‘The receiver is located in the fixture by the large hole 
and by a short plug entering the front end of the small 
hole so that the recelver-table surfaces may be milled in 
correct relation to the two holes referred to. Additional 
support immediately under the surfaces operated on is 
provided by the eam-shaped rockers at the sides, which 
are held in contact with the bottom of the work by 
means of the setscrews shown at the side of the fixture 

The gage for testing the correctness of the milling 
operation is shown at the front of the machine in Fig. 
36. The method of holding the receiver in the gaging 
fixture by means of through plugs is clearly represented 
in the illustration, The gage carries four pivoted arms, 
in each of which is fitted two flush-pins which come in 
contact with the milled surface when the arms arc 
pressed down by the fingers. In this test, with the arms 
pressed downward, all of the gage-pins are flush at their 
upper ends with the top surface of the arms if the work 
is correctly machined, 


FLuSH-PIN Gace 


Each flush-pin is normally pressed downward a short 
istance hy a sensitive spring so that there may be no 
tendeney to stick at the uppermost position and so 
necessitate pushins down individually before cach test 
can be applied. 

‘The soveral receivers soon in Fig. 36 are represented 
with a narrow groove milled nearly the entire 
length of the bottom of the receiver; this groove having 
been cut in an operation preceding’ the milling of the 
table bottom, as illustrated in this view. This groove, 
or channel, for the guard is gaged for depth in another 
interesting fush-pin fixture shown in Fig. 97. 

‘This gaging fixture holds the receiver in the same 
manner as the gage in Fig. 36. Tt is provided with two 
sels of flush-pins, three in each set, the middle pin in 
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each set of three gaying the depth of the cut, while the 
two outside pins contact with and test the bottom of 
the receiver body itself so that the depth of the channel 
is represented by the difference in length between the 
central and outer flush-pins, 


Prxrune For MILUNG aT AN ANGLE 


One of the interesting milling cuts made before the 
receiver is ready for going to the profilers is the form- 
ing of the ejector clearance slat, which is aecomplished 
with the aid of the fixture shown in Fig. 88. The clear- 
nce slot is milled through the top of the receiver. 
Further operations in connection with the ejector clear- 
ance slot are performed under the profiler. 

The fixture here shown is of special interest as it 
brings out clearly the method of locating and holding 
the receiver by plugs fitting the two holes, an arrange- 
ment charseteristic of the whole series of tools employed 
on receiver work. ‘The two plugs in the right end of the 
fixture ate for the front of the receiver, and the work 
is here located, a8 i" other operations, by its ends E and 
1D, which are held in contact with the stop shoulders on 
the locating plugs by means of the shouldered plug at 
the left end of the fixture, this latter plug being. slid 
forward and held positively by the handle A whieh wor! 
in a slot B formed crosswise in the carrying sleeve C. 


MACHINIST Vol. 48, No. 14 


CAGE POR THETING GUARD SRAT 


BIG. 31, 


Bach of the three hardened plugs 

in. under the standard size of the holes in the re¢ 
‘The two plugs at the right which tilt the work to 
desired angle for performing tho operations are loc 
at the exact center distance spart of the Iarge and sm 


FIG. 36, 


STRADDLE MILLING UNDER EIDE OF TABLE 
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FIG. 40, CAOINO FIXTURE FOR RECEIVER coNTOoR 


which are lapped through the work. With the The first profiling operation, which is one af some 40 
fin closed position, as illustrated, the shoulders or more performed in the profiling machine, is Mustrated 
‘opposite pliags come to a distance apart, corro- in Fig. 39. This represents the profiling of the full out- 

ng exactly to the over-all length of the work. Like side shape of the recetvar, a process in which there are 

fr tools used in the sequence of operations, this flx- really two similar operations in duplicate fixtures, one 
the work that has gone before. for roughing, the other for finishing. On both profilers 


WIG 26, PROACHING ‘THE SEAT IN THE PISTON BORK, 
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twvo heads are used, one for roughing and one finisht 
so that two separate cuts are taken aroimd the work in 
ench machine, 

In Fig, 89 the profiling fixture is shown distinctly 
with steel-form plate and tnper-quide pin at the right 
of the work. ‘The method of, locating and holding the 
receiver in the fixture involves the use of positively 
positioned plugs as in preceding: tool dosizns. 

‘The inspection of the profiled contour is necomplished 
in the gage shown on the 
stand at the right of the pro- 
filer, and Js illustrated in de 
tall in Fig. 40, This tool is 
a most complete _flush-pin. 
gaye, It curries nil told 19 
ning points, 17 of which ave 
of tin, drill rod, and two for 
the curved shoulders at B and 
B are of x Liv. flat gage 
stool, It will be noticed that 
sovers) of the flushepins are 
jrrouni off at an angle at their 
front ends to suit sloping lines 
on the contour, while cortain 
others are beveled” off from 
each side to leave a contnet 
point at the conter. 

Iw all cases the tlush-pins 
re prevented from turning In 
their guides hy small pin 
hundtes which slide in slots 
milled in the upright posts. 
‘Theso uprights are nll bored 
out to uniform center height 
and are all fixed with thelr 
heads at the desired angle to 
the orizontil center tine 
through the fixture by means 
of Asin. pins, or “dutchmen,”” 
driven into holes drilled half 
in the fixture base and hale 
in the post bearing. 

"The lower ends of the posts 
are reduced to $-ii. diameter, 
leaving shoulder which 
roata squarely upen a sent 
formed in the fixture base, the 
soats for the whole series be- 
ing all in the same horizontal 
plane amd at the exact dis 
tance required below the cen 
ter line througit the locating 
plays which carry the receiver, A fixture (s fllustintod 
in Fig, 42 for profiling the curved front end of the 
platform top of the receiver, finishinge the lockin-lux 
top at the en and profiling the rear end of the plat- 
form, This fixture serves for two distinct operations, 
the guide or form X being used for the front end and 
locking: lug, and the form plates Y and % for the rear 
end profiling. ‘The construction of this fixture and the 
anethiod of mountiny: the smite forms are clearly shown 
in the filuateation. 

‘A gnging fixture nsed in conjimnetion with the pro- 
fling fixture just described is shown in Fig. 1 As 
illustrated, this ynge ix provided with a series of flush- 
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PROFILING OUTSIDE SUAVE OF RECEIVER 
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pins for tosting the depth and positions of the various 
receiver aurfaces machined iu the fixture, Fig. 42. The 
points at which the different jnge-pins bear upon the 
receiver will be seen upon inspection of the severnl 
views of the illustration, 

Considering n little further at this moment certain 
features of the comprehensive system of gages developed 
for use on the Lewis gun parts, it should be noted that 
not all of the fush-gaxes are of the pin type, savers) 


examples of which have just been referred to. 
generat principle of flush surface yaxing devieos 
cof miich broader weaxe than would be fensible if t 
design wore confined entirely to flash-pins onky. 

‘As an illustration: surfnees that are undercut 
otherwise partially obstructed by projections of one Xi 
‘or another are out of reach of the ordinnty: 


if earvied in a fixed guide; and it is often 
simpler and safer practice to apply some form of 
ing gaging finger or lever than to mount 4 fish: 
a sliding or swiveling holder which may be in 

sot nt some time and loud to inaccurste results, 


illustration of a gage which brings out the appl 
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DE awl G are ground off perfectly Out and true to 

correspon! with the square edyex of the gaye Angers, 

side of the reoalver and in making 0 test with those fingors the mast minute 
diserepane 


icy Ih the matching up of the surfaces is readi- 
jer in position in the 


| LAMONTEN Aas 


|y detected by the thummbimil oF the end of one's Mager 
when pasnd over the joint, 

the IL ix possilile, of coma, with thix type of jugo te, 
Which devive an added atvantaye in the way of establishing 


ye finger C is. feed ‘an even more highly refined check npon a piece of work 

surface, its by Incorporating the multiplying principle, using. 
cone flush with the the tp fingers with unequal Teruth st arco Sear 0k Sete 
| surfaces of projections rear end of the finger will reveal any possible 
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multiplied by two or three or more times its actual 
amount, This is often a great advantage where the 


limits are very fine, 
In the gage illustrated in Pig, 44, no such multiplying: 


FIG. 44 GAGR WITH BLUSH-RINGERS INSTEAD OF INS 


offect is easential and the contact and rear portions of 
the gaging fingers utilized are of practically the same 
length. 


The Machine-Too! Market in 
Switzerland 
By S. Lamencien 

Previous to September, 1917, the rules governing ex- 
ports from the United States were about the same for 
neutral countries as they were for the Allies, but since 
that time it hes been necessary to obtain a Government 
license to export American goods to neutral countries. 
‘This embargo has had the effect of holding up ship- 
ments of goods previously purchased by neutral coun- 
tries, some of which were at ports awaiting shipment 
cor in transit thereto, 

The intention of this embargo is to prevent exported 
xoods either from reaching Germany or being in any 
‘way used for her beneiit of for the benefit of any enemies 
of the Allies. While the Swiss importers understand 
und appreciate the wisdom of this intention on the part 
of the United States they are loath to believe It is 
intended to prevent all traific with neutral countries. 


Sprciat, Export Lrcenses 

That this assumption is true, in part at lonst, has 
been proved by the issusnce of special export licenses 
under sufficient warranties that such exports will neither 
be sold to enemies of the Allies nor be used for their 
hbenofit in any manner, Under such gusrantocs it has 
lately boon possible for Switzerland to tmport small 
precision tools from the United States, This partial 
lifting of the embargo will help to maintain business 
connections between the two countries and has already 
reaulted in considerable satisfaction to the Swiss im- 
porters, 

So far ak machine tools are concerned the question is 
more difficult of solution, as the Allies seem to believe 
that Switzerland ean produce all the machine tools 
needed, and therefore their exportation to that. country 
is not 2 necessity. ‘This, together with the scarcity of 
argo space in transatlantic steamers, makes it probable 
that roehine tools will not be exported from the United 
States to Switzerland until after the end of the war. 
If this should be the ease it will resalt in building up the 
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business of the Swedish machine-too! builders, as ship: 
‘ments can be made from that country directly to 

Jand, Denmark, Norway and Holland, not to ment 
the central empire. Recently Swiss machine-tool 
porters have had numerous offers from Swed! 
manufacturers to sell and deliver their products to th 

Although German machine-tool builders have 
busily engayed in supplying tools to their own go 
ment some of them have begun an active propaganda. 
the exportation of their xoods and have done consi 
advertising in Switzerland, With this in mind it 
not be suprising if the German government would 
export licenses (o ship German machine tools to 
country, and for two reasons: first, by repure 
such teols from Swiss firms they could sofely 
their own product from there to other countries 
‘a Swiss name, and second, this would promote G 
‘industry to the injury of Swiss trade. 
AMERICAN Toots CosTLY 

The price of American machine tools f.0.b, New 
is very high, and when to this is added the exce 
for ocean freight, insurance and transportat 
the port of entry to Geneva the price becomes enort 
Nevertheless in spite of the high prices the | 
shops do not hesitate to, bay American 
as they know their value and will wait from 
months for delivery. 

A number of shops in Switzerland are still 
work for enemies of the Allies, but as this work 
tinually growing less they have attempted to b 
after the American model. This has been found 
sive, as all coal and iron must come from Gort 
and the foundries charye from fr. 1,40 to 1.60 per 
(12 to 16e. per pound) for castings, 

‘The Entente furnish to manufacturers who 
ing machines for the Allies hematite iron at 
100 kilos ($70 per ton) and Cleveland pig at 


Unsawable Prison Bars 
By E. A. Dixie 


see by the papers that “the most desperate 
sourceful criminal in the United States” has 
in sawing his way out of prison. This sort 
doce not happen very often, but when it doos « 
wonder why men of this stamp are not put 
case-carbonized bars, Then the “beautiful st 
from Brooklyn” who carries 12-in. hacksaw 


‘will indeed be foiled. Carbonizing will cost : 
‘a pound, and it is reasonable to believe that : 
prison bars in the prison could have been 
nized for Joss money than has already been 
searching for this desperado. 

‘Not only would the bars be made hacksaw: 
this process, but they would be harder to bend 
sequently less easily removed from their 
‘masonry. ‘There is still another side to this, that 
humanitarian. Men in solitary confinement su 
leck of exercise. Should a prisoner show 
toms the guard could be empowered to slip him. 
saw frame and a dozen saws. His avidity. 
would bring the roses of perfect health to 
cheeks without hurting the bars in the least. 
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V. The Receiver—IV 


Devices for gaging important euts are considered 
here, and methods of hollow milting and drill. 
‘ig are illustrated cloug with special apparains 
for cutting out the receiver slot in a shaving proc- 
‘ess, The fixture for thie is usod in tho shaping 
machine and embodies many worthy features. 


chapter to the milling of the slot, or groove, along 

the bottom of the reesiver for the reception of 
the guard or grip slide, This cut is nally made 
from the rear end of the receiver forging to a point 
ear the base of the front lug for the gear case, The 
‘Mtraight channel thus formed is afterward under-cut 
‘ab the sides to form a guide like a T-slot for the grip 
“slide. After the receiver has passed through various 
succeeding, operations, it ia ready for operation No. 34, 
Which consists in profiling the continuation of the grip 
‘Slide cut to form the seat for the gear cuse. 

‘This profiling cut is tested for accuracy: of width and 
pth by.moans of the gage, Fig. 45, which alco deter- 
imines if the cut is correctly positioned on the center 
Tine of the receiver. The gaging fixture carries an off- 
et bracket with head projecting over the center of the 
fixture, and through this head are bored two vertical 
Tin, holes in which are fitted a pair of sliding pluge 
A and B which carry at their lower ends two flat gauges 
Gand D, When the gages are seated properly at the bot- 
tom of the slot in the work, the tops of the i-in. plugs 
‘re exactly flush with the top fuce of the gage head. 
his forms 2 convenient means of gaging the slot depth 

A profiling fixture for the cjector-clearance slot in 
ithe left side of the platform top is shown in the illus- 
ration, Fig. 46. The form plate for the protiler-guide 


Ree has been made in the preceding 
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pin is seen quite close to the work at A, where the 
shape-of the opening for the taper-guide pin is clear- 
ly indicated, 

The gaging fixture for depth and position of this slot 
is illustrated by the line drawiny, Fix. 42, and like other 
examples of gaging apperatus at this plant it has 
numerous features of interest. 

The gaging fixture holds the receiver at the same 
angle as the profiling fixture, and in inspecting for depth 
of opening and loteral position in reference to the cen- 
ter line of the four plugs G and H are pushed straight 
downward into the profiled slot, the top of the gage 
plugs coming flush with the upper face of the axe head 
when the plugs seat properiy in the slot. The four 
plugs are fiatted at the lower ends to a thickness of 
in, and when slipped down in service the twa inner 
plugs H have their flatted portions parallel with the 
length of the slot, while the two ontor plugs G rest 
with their gaging portions crosswise of the slot, so that 
they test the Intter for width and position in reference 
to the receiver center line, plus’ sivins the test for 
dopth. 

The length of the slot snd its position endwise in the 
receiver is gazed by the two fingers J which sre 
pivoted at an anstle in the age head so that the rounded 
inner ends may contact with the ond walls of the slot 
and the outer ends come flush at K with the correspond- 
ing surfaces of the plates upon which they pivot. 

DIuutne-Mactine Wonk 

Following: the profiling cut in the fixture in Fig. 46 
there are several drilling-machine operations on the re 
ceiver, two of the most interesting being shown in Figs 
48 and 49, Duplieste jigs are used on the two multiple- 
spindle machines in these views, and these jigs are slid 
back and forth between the two machines. 

The operations consist in hollow milling the round 
oss, or hub, at the front and top of the receiver, and 


604 AMERICAN 
in drilling, reaming and chamfering the hole in this 
boss. 

A drawing of the jig is reproduced in Fig. 50 and 
shows the method of locating and securing the receiver 
in position, It also shows 
the large bushing in the 
top plate for guiding the hol- 
low mills and for receiving 
an auxiliary slip bushing for 
the smaller tools—the drill, 
reamer and chamfering coun- 
terbore. 

Referring to Fig. 48 it 
‘will be seen that there are 
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the interior locking nut is a positive safeguard against 
changing of the size through accidental slipping of 
the mill. 

In tho six-epindle machine, Fig. 40, there are two 


two hollow mills used in the 
process of machining the 


outside of the magazine boss, 


and one entter for facing 


the top. These mills divide 
the cut, leaving a fairly 
light chip for the finishing 
eutter, ‘The outside sur- 
faces of the hollow mill bod 
jes are ground to fit the 
‘guide bushing in the jig, and 
the shank for each mill carries a pair of large stop 
collars to limit the depth of operation. 

The finish mill is of novel form, as will be seen upon 
inspection of the one near the front corner of the drille 
ing-machine table. 

The hollow mill has four teeth and is split at four 
points for adjustment in its sleeve, whick has a tapered 
‘mouth to correspond with the conical portion at the 
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sets of drills, reamers and chamforing count 
the tools at one side of the machine are for roug 
the other set for finishing. 

Gages are provided for testing the size of hole, the 
depth of chamfer and the depth of the hole bottom, 
‘The depth gage for the hole is a flush-pin device with 
4 rectangular head which is adapted to rest apon th 
upper face of the fixed bushing in the jig. The method 
of applying this depth gage 
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cutting end ofthe mill, At the rear end of the mill 
there is @ thread for adjusting the-tool in its socket, 
the adjustment’ being elfected by an’ internal wrench 
which fs slipped up inside of the mill. The same wrench 
‘operates a locking nut from the inside. 

In making the hollow mill the blank is bored slight- 
ly larger than finish size, then closed « trifle and ground 
‘out near its cutting edges, leaving a little clearance be- 
hind the lips. ‘The method of adjusting in the socket. 
or holder, by an inside wrench is a conyenient one, and 


is shown in Fig. 49, A simi- 
lar class of gaging tools 
provided for the operatic 
‘on the boss in Fig. 48, 

the ease set is shown i 
wood case at the 


FIG, (6. PROPILING PEYTURE POR EJECTOR. 
CLRARANCE CUT 


Passing slong now over a number of millin 
profiling operations we come to a very 
method for shaving oat the metal between the th 
holes through the receiver to form the bol 
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Jug clearance slot, This is done by means of a special 
fixture used on the shaping machine, as shown in Fig. 
51, In this viow two receivers will be noticed in the 


pan at the front of the fixture, one before the shaping 
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fixture is shown in Fig, 62 The cutting tool and its 
bar are not in position in this engraving. In Fig. 61 this 
cutter bar will be seen extending through the work 
and connected with the special head on the shaping. 
machine ram and with the 
feed mechanism at the outer 


' end of the fixture, 
Referring to Fig. 62 it 
will be seen that the special 
ram head A carries an oper- 
ating shaft 2 which travels 
back and forth in a guide 
bushing in the end of the 


fixture and which recipro- 
cates the cutter bar for 
shaping out the metal in 
the receiver. At the outer 
end of the fixture is located 
the head G for guiding the 
outer end of the cutter bor 
and feeding the shaping tool 
to the cut. 

‘The end view shows the 
pawl arrangement for ro- 


FIG, 56. 


‘operation has been done, the other showing the end 
‘of the completed slot formed by cutting out the metal 
between the large hole and the piston hore in the 
‘receiver, 

‘This apparatus ic used also for eutting out certain 
‘other internal clearance slots in the receiver for the 
holt Ings; hut as this operation is identical for the 
different cuts the following description will be confined 
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tating screw J, by means of 
the ratchet teeth on the large 
head or disk at J. Pawl 
K is carried by a ver- 
tical plunger which has a beveled lower end acted 
upon by the corresponding end of feed slide Z. This 
feed member is & in. square and extends through the 
‘whole length of the slot planed in the bottom of the fix- 
ture, When the skaping-mnachine ram approaches the end 
of ite forward stroke a stop screw M strikes the rear end 
of feed slide L, and moving that slide forward against 
the action of comproscion spring NV causes the bevel 
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principally to the application in machining the wide 
‘slot for the locking-lug clearance referred to in the 
preceding paragraph, 
An assembly drawing of the shaping or slotting 


FIG. 48, 
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‘ON SHE RECEIVER 
end plunger Q to be lifted and the pawi to act upon 
the ratchet head screw J. The travel of feed slide L 
is varled to give any desired amount of feed to the 
cutting tool by the adjustment of the stop screw at I. 


a 
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‘The ratchet head J of the hollow feed screw J carries an 
adjustable stop plate P which may be set to throw out 
the pawl K at any point and thos disengage the feed 
for the cutting tool. 

‘The receiver to be slotted is supported on the long 
arbor Q, which fits the small bore in the receiver 
and which is Matted of the entire length of its 
top to provide clearance for the shaping tool when it 
hhas cut downward through the wall of metal between 
the two holes, The feed head C at the end of the 
fixture ts pivoted at R and locked in place by « T-head 
screw at S, which given a quarter turn allows head C 
to be swung hack out of the way to facilitate the removal 
and replacing of work in the fixture. 


SPECIAL DRAWHEAD 


‘The special draw head, which reciprocates the cutter 
bar, is drilled out and tapped for oi-pine connections, 
and the oil channels leads to a chamber at the conter 
through which lubricant is forced undor pressure to and 
through the hollow cutter bar to the working edye of the 
tool. This head carries an adjustable member which 
hhas a hexagonal onening fitting: the corresponding shoul- 
der on the operating bar. By turning the opposing 
serews the har may be rotated slightly to adjust the 
cutter bar, thos bringing the cutting tool into truly 
central position for starting the slot. 

The euttor bar D, Fig. 58, is in the form of « hard- 
‘ned steel tube. ‘The hollow eutter bar {x slotted nexr the 
middle of the length to form an opening for the cutter 
B which in working position is confined endwise between 
the spring plug Vat the reer and tho sloping surfaces 
of the wedge F and the hevel end of the slot at the front 

‘There is a V-notch in the front end of the plu to 
form a seat for the taper and rounded rear end of 
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‘The operating wedye F ix yround cylindrically to 


ft the hore and flatted on its sides to enter between: 
the eutter-guide plates. ‘The series of notches across 
the top of the wedge come opposite another slotted 


WIG. SL SHAVING FIXTURE POR CLEARANCE SLOTS FOIE 


ROLTLLACK i 


‘opewins: in the tabe and form « means by which the 
wedge may be withdrawn after the work is completed 
‘so that the cutter may swing wp into the tube. 

‘The wedge, like the operating screw at its rear, is 
made of too! steel. ‘The serew referred to is j-in. 


the cutting tool F, and in the outside of the plus there 
are four narrow grooves for oil passages, 
‘The cutter is confined sidewise botween guiding 
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in diameter having a quadruple V-thread, 16 pit 
J-in. lead, right-hand. ‘This gives a very steep he 
on this small diameter screw, A tension member 


surfaces formed by two segmental strips Z which are assure snug adjustment to the thread in the nub 
secured on opposite inner sides of the tube by sweating provided in the form of the copper strip @’, whieh 
in place. retained in a groove in the screw by two small fill 
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head serews. ‘The copper strip is threaded in position 
‘in the screw, and when in place in the nut it is forced 
outward by the two short springs in the body of the 
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the war and said that the practical isolation of the Gen- 
tral Powers during the past three years had compelled 
thom to manufacture thelr own tools and thus stimulate 
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‘screw @, this adjustment being provided for by the 
cl ee under the heads of the retaining screws which 
are used. 


Industrial Conditions Prevailing 
in England 
By Dow J. O'Byone 


‘Ever conservative and always patrfotie the Brit 
ish machine-tool manufacturer has entirely lost sight 
of his individual interest in the worthy effort of 
prosecuting the war. He has saerificed his art of inven- 
‘tlon and all theorles of production to the dominant task 
of the moment. He fs taking no chances with Mars. 
‘The tool or the machine that was not absolutely neces- 
‘sary to war officiency has boon lost sight of, and the 
consequence is that in these days a great part of the 
everyday Britisher’s life is lived ina fashion that sug- 
gests a reversion to the primitive. The consequence is 
that five of the largest machine-tool manufacturers in 
the United Kingdom have gone into lquidation during 
the past year—one voluntarily, tho affairs of the othor 
four being wound up by the Board of Trade. 


‘The Machine Tool Association, Limited, the great or- 
‘senization of manufacturers, has joined in the appeal 
for the Industrial Reconstruction Council. The object 
‘is to conserve the industrial health of the nation that 
‘now exists and to revitalize industries. OF course such 


fon of demand, ete.; but the machine-tool mon have 
a positive demand for government subsidy to 

ible them to Keep up their battle in the economic 
“At their meeting to diseuss ways and moans, 

ob. 21 last, J. Judson of the Judson-Jackson Co., of 
and Birmingham, one of the largest firms In 

he big-tool trade, complained that excess profits were 
wrongfully on the prewar standard of profit, He 

ferrod to the enhanced price of Amoriean machine 
tools and said he doubted if a single member of the as- 
elation was receiving half the sum for British-made 
‘He looked forward to German competition after 


their genius as well as their capacity for production. 
Speaking of all postwar competitors as a class Mr. Jud- 
son summarized the government's duty to the machine- 
‘tool men and the manufacturers’ duty to themselves in 
the following words: 

“If they [competitors] travel we must travel; if they 
advertise largely so must we; if they plane a given 
sized lathe bed in ten hours so must we; if they ma- 
chine a certain-sized pulley in two hours so must wer if 
thay adopt more up-to-date machinery so must we. What 
is the remedy for the state of affairs with which we find 
‘ourselves surrounded? At present the nation is spend- 
ing about £7,000,000 (35,000,000) a day on destruc- 
tive purposes, Let it spond an equivalent amount for 
constructive purposes. By allotting a few hours’ war 
cost to the machine-tool people the government would 
‘be restoring a most important industry to an absolutely 
sound basis,” 

‘The great length to which Britishers have gone to 
efface their personal desires and to concentrate on war 
efficiency is an interesting chapter. Nothing is made 
execpt the absolute necessities of life for the stayaut- 
homes. The only pleasures the average Londoner al- 
lows himself are his ale and the thoator. 

‘The reversal to the primitive in manners of living has 
had a serious effect on all manufacturers whose plants 
‘could not be adapted to war needs, and the reeltal of sim 
le living to which the pcople have settled down might 
sound ludicrous in this enlightened age were they not 
the annals of patriotic solf-sscrifice. Everything ad- 
vertised in the newspapers and magazines must have a 
war use or the advertisement is frowned upon, ‘The 
inventor with idecs other than tried and proved ones 
finds no market for them. 

Shoe machinery should be in great demand, but the 
British manufacturer literally “sticks to his last.” ‘This 
is no time to make « change in his methods of pro- 
duction and he will not. Again, the people are en- 
couraged to ropair their own boots and shoes, and the 
‘writer has scen women who were more at home in the 
refinement of their own homes than in the environs of 
cobbler’s shops proclaim their genius as shoe menders. 
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VI. The Receiver—V 


The illustrations presented show wnusuul profi 
ing cuts, spline-milling tools for en angular slot 
and special grinding ond reanmg appliances. 
The grinding apparatus finishes the en pf the 
receiver to correspond to a height gage’ under 
which the work is tested in vertical position, and 
the reaming toole accomplish the difficult tark of 
forming the tapered stoping wings for the car 
tridge guide in the top of the receiver. 


LLOWING the performance of the operations zl- 
ready illustrated there are a considerable number 
of additional profiling cuts to be made at various 

Points on the receiver, and several of these are illus- 
trated herewith. 

The first operation to be shown in the present views 
is represented by Fig. 54 and illustrates the process 
‘of profiling the ejection opening which is cut through 
the body of the receiver and into the main hole from the 
Tightshand side of the forging. It is accomplished in 
the fixture for holding the receivor swung over at the 
necessary angle for the profiling cut, this fixture hav- 
ing at the right two form plates for the guide pins. 
The lower plate of the two contains the suide slot for 
the profiling of the right-hand side of the ojection open- 
ing, which is seen under operation in the illustration. 
‘The opposite side of the slot is profiled out with the ruide 
pin working in the slot of the upper plate, which is 
here represented swing out of position at the back of 
the pin. This supplementary guide plate is pivoted on 
‘stud near the rear end of the lower former, and when 
Swung around into operative position it is fixed in cor- 
rect location for controlling the work movement by 
means of the knurled-head plug, which is slipped 


Speed Up—We have got to win the war 


wat 


through the aligning holes at the front end of both 
form plates. 

‘Two receivers are seen on the table in front of the 
fixture, the one at the tight with the ejection opening 
roughed out with an ordinary milling cutter, while the 
other one has its opening profiled to finished dimensions, 

‘The fixture which holds the receiver for this onera- 
tion has an index plate at the rear, with notched open- 
ings for the locking lever shown at the left, so that the 
receiver may be adjusted into two different positions 
about its axis for the profiling of the opposite sides of 
the slot, 

Another profiling operation is illustrated by Fig. 55, 
which shows the method of milling out the inside of the 
platform ledge and the forming of the small lugs for 
the reception of the feed cover. In this fixture the 
front half of the platform surface is faced prac- 
tically all over, the two receivers in the foreground 
showing clearly the appearance of the platform before 
and after profiling. 

In connection with the finishing of brond surfaces, 
auch as the’top of the receiver shown, an unusual type 
of finishing utter is sometimes applied, which has 
place of the conventional end-mill teeth a number of 
V-grooves cut parallel straight across the end of the 
mill, forming a series of straight file-shaped teeth. 
This type of cutter acts as a rotary ‘ile for smoothing 
up'the surface after the rezular end mill has been used, 
and is intended to remove only a very small amount of 
metal. 

The gaging fixture shown to the tight in Fis. 56 is 
used in connoction with the inspection of recoivors after 
the platforms have been profiled to form the holding 
lugs along the inner surface of the ledge, as seen to 
the left in this view. he same fixture also gages the 
height of the flat surface profiled across the platform. 
The interesting feature of the gage is the provision for 
testing the positions of the small interior lugs referred 
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‘to and the adjoining surfaces 
of the wall or ledge along 
which these lugs are formed, 

The sage pluxs for check- 
ing these locations are milled 
off across their lower ends, 
forming a flat surface whose 
thin edges serve as the gaze 
proper. The tops of the plugs 
ar provided with small 
Knurled extensions by means 
of which the gage members 
are rotated with the fingers 
to bring the narrow lower 
‘edies into contact with the 
work at the points that re- 
quire gaging. The plugs 
thus constitute rotary-feeler 
sages which, when turned 
around in their eeekots, must 
come into light contact with 
the surfaces under inspec- 
tion, 

While considering the type 
of tool in which the gaging 
inembers are rotated by the 
fingers, it will be of interest 
to show one more example 
embodying unusual features. In Fig. 56 a fixture is 
illustrated for xazing the position and width of the 
chorging-handle clearance slot profiled in the side of the 
receiver in an earlier operation. The upper ends of the 
pins sre flush with the top surfaces of the heads which 
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PIG. 14, PROFILING BICTOR OPENING IN THE RECEIVER, 


carry them; that is, the upper ends must be flush when 
the bottom projections are swung into the slot in the 
work, In this way the slot width and its position in the 
receiver are accurately checked, 

In the profiling operations so far iMustrated the re 


yp 
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ceiver has been held in horizontal fixtures on the table 
of the machine, There are, however, 2 number of pro- 
filing cuts that have to be made with the receiver sup- 
ported vertically, and one operation of this character is 


0p, 


RUCUTTING EXTRACTOR CLEARANCE 


CRN RAROR SLOT 


illustrated in Fig. 57, which shows the work set np for 
the recutting of the extractor, clearance cut on the in- 
side and at the side of bolt bore in the recciver. 

‘The clearance cut is made a profiling tool re- 
sembling a taner reamer, which is sunk into the metal 
fat the side of the bore to produco a cloarance pocket 
of the desired form and depth. This tool is clearly seen 
in the illustration, where the carrying fixture for the 
receiver is shown at the lower end of its guide, so that 
the top of the receiver stands clear of the cutting tool. 
‘The work-holding fixture is adjusted vertically in the 
guide at the side of the fixture base by means of the 
lever at the left-hand side, this lover having a pivot 
connection at the rear and a slot in the middle which 
receives an offset stud in the sliding fixture for the 
purpose of elevating the latter to the proper height 
for the forming of the clearance cut, When the slide 
with the receiver has been lifted into operative position 
it is locked for the taking of the cut by means of a 
plug whieh is slipped back into a fixed bushing in the 
rear of the vertical guide. 

Securmne tHe Pre 

‘The base for the fixture body, which is planed xt right 
angles ty the vertical xuide referred to is secured to 
the profiling-machino table in the usual manner. ‘The 
top of this baseplate is planed off and shouldered, as 
indicated, for the attachment of the form plate, which 
in conjunction with the guide pin in the spindle head 
controle the movement of the profiling cutter inside the 
bore of the receiver. 

Another vertical fixture which holds the work uprixht 
on the profiler is shown in Fig. 58, This is used in 
profiling the rounded shoulder shape at the rear end of 
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to the one used in connection with the original end-facing: 
‘operation on the turret lathe. Its base carries an up- 
right plug fitting the receiver bore and ground off at the 
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roamer thus supported above and below is fed down- 
ward with the drilling-machine spindle into the eut. 
Means of adjusting the bushing-carrying head are in- 
dictated in the illustration, 


wIG. 6 


ton to form a height gaxe for the length of the work, 
the top of the plug being used as a setting point for the 
ial indicator, which is earried on an arm mounted at 
the upper end of the other post loeated on the fixture 
base. 

A receiver undergoing end-grinding operations may 
he placed over its plug on the gage and the dial in- 

licator then anplied to the top of the plug and the 
fend of the work to determine how many thousandths 
“must be ground off the receiver face, When the re- 
‘ceiver is placed in the lathe and the grinding wheel 
Jbrought into contact with the end surface « microm- 
ster stop gage at the left side of the carriage may be 
“set to limit the grinding operation in nccordance with 
the readings previously noted on the dial indicator of 
the upright gage. 

After this operation both holes in the receiver are 
“seain lapped and a number of other operations, mostly 
“and, are performed, 


MACHINE OPERATIONS PERFORMED ON THE CaKTRinGE 
Gute Wines 
Guide wings are placed at the sides of the slot on the 
Yop of the rocciver, through which the eartridges from 
‘the marazine are guided down into the gun. ‘The wings 
‘slope downward at an angle toward the front of receiver, 
land tho opening between them tapors slightly with the 
tester width of opening toward the front. ‘The narrow 
" elges along these wings are machined to the required 
form and degree of taper in the drilling-machine fix- 
ture shown in Fig. 61. ‘Tho fixture is mounted on a 
sloping base which tilts the fixture backward to the 
ecessary angle for the machining of the wings for 
the cartridge guide, 
The tool used in making the cut is in the form of 2 
‘taper reamer with s long shank, which fits in the guide 
“bushings as shown. ‘The lower end of the reamer has 
small pilot which enters another bushing near the 


GRINDING “TE END OF THE 


lower end of the fixture. The cutting part of the 


RECRIVER 


Fig. 62 illustrates a fixture 
for hund reaming these ear- 
tridge-guide wings and shows 
more clearly the application of 
the finishing tool. The large 
end of the reamer is attached 
to the long shank by a thread- 
ed tip on the latter, which fits 
a tapped hole in the reamer 
body, and has a threaded por- 
tlon on this diametor for stop 
and lock nuts which limit the 
depth to which the tool is to 
be operated. ‘The tool is op- 
erated by the knurled disk at- 
tached to the outer end of the 
shank, and When run down to 
depth the stop collier prevents 
further end movement by com- 
ing in contaet with the bent 
rm of the steel stop bracket 
B which is secured by screws 
to the back edge of the reamer guide illustrated at C. 
The drawing of the fixture, Fig. 62, illustrates fully 
the method of holding the receiver in position, and the 
front elevation shows the manner in which the tapered 
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REQHNG CARTRIDGE GUIDE 


reamer passes down into contact with the edges of the 
cartridge-guide wings when the tool is fed along with 
the hand knob. ‘The shape of the opening between these 
wings and the clearance cut in front of thom may bo. 
seen in the plan view of the fixture, where the outline of 
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the top of the receiver is clearly represented by the 
dotted line. 

‘The accuracy of the cartridge guide wings finished 
in the taper-reaming process Is tested by the applica- 
tion of the flush pins in the gage shown to the right 
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Chicago, Samuel Gompers of Washington and 
‘Newton Lyneh of San Francisco, 
‘This is the beginning of what can and should 


forgotten such a vital question 


> FIG. ¢ 


in Fig. 61, the lower ends of these pins having suitable 
outlines and dimenstons for testing both the position 
and depth at each end of the wings, 


A Nation-Wide Americanization Plan 


The Americanization conference recently held in 
the Interior Department at the call of Secretary Lane 
adopted the following resolutions: 

1, The adoption of the policy that the federal 
Government should codperate with state and, through 
the states, with the local communities in carrying on 
an extensive, Intensive and immediate program of 
Americanization through education, especially for non 
English-epeaking foreign-born adults. 

2, That the industries employing large numbers of 
non-Bnglishspeaking foreign-born persons should co- 
‘operate with Ioes! communities and with the state and 
federal governments in carrying out this proposition. 

3, That adequate appropriations should be provided 
by Congress to be expended through appropriate rov- 
ernmental agencies for the foregoing purpose, 

4, That in all schools where elementary subjects are 
‘taught they should be taught in the English language 
only. 

This conference was attended by 18 state governors, 
representatives of the State Councils of Defense, and 
representatives of industrial concerns, ‘The followins: 
committee was appointed to present a program to Con- 
gress: Governor Stewart of Montana, Governor Man- 
ning of South Carolina, Governor Milliken of Maine, 
Levy Mayer of Chieago, Harold T, Clark ef Cleveland, 
Arthor T. Somers of New York City, Hale Holden of 
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“handled perfunctorily. 


Jt is not a matter of 


ment all over the land, but it is o biggor 
than is realized, It is a human problem and must 
handled in a humanly way by men and women 
personality is peculiarly fitted for this werk, Tt mu 
not be delegated to these who lack sympathy 
those among whom they will labor and who hold 
prejudices of any kind, 

Amerieanization is more than the teaching of 
snd learning the Constitution. It is the ir 1 
American ideals and ideas. And this can only be 


lp if Amerieanization is to 
real. In our daily contact with the foreign 
must show that we mean what we say; that 
the land of the free and the brave; the haven 
oppressed—not a place where oppression met 


a different form. The foreign bora must ha 
chance; must not be exploited by employer or 


worker. He must be treated as a human being 
patronage or hypocrisy. 

‘The Americanization of our foreign horn is 
problem and one which all of us must join in anc 
It will not be helped by personal abuse of 
the burning of German books or by forbiddis 
teaching of the German language. It cannot be 
delegated to even the most competent teacher 

‘There are a number of books on this subj 
interested should communicate with the 
Americanization Committee, Engincering 
New York, 
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VII. The Receiver—VI 


This closing article on the receiver will be 
tonfined principally to eertain important opera- 
tiows that take place as the work approaches 
completion. The ilustrations show the milling 

+ of the barrel thread in the front end of the ro- 
ceiver, the qualifying of the front end after 
threading, the grinting of the magazine hud 
to gage, and the grinding of the lock-wp shoulder 
in the bore, which is the last machine operation 
performed on the receiver, the piece being ready 
then for assembling. 


1B threat-mliling operstion in the front end of 

| the receiver is accomplished with an attachment 

in the engine lathe, which is illustrated in Pir, 

63, where the work will be seen held in o epecial fixture 

which {s mounted upon the nose of the lathe spindle 

‘and supported at its outer end in a steadyrest, the jaws 

‘of which are adjusted to a cylindrical surface finished 
at the outor end of the fixture body. 

‘The receiver in this operation is carried at its inner 
end upon a split plug or short mandrel fitted in the 
‘back of the lathe fixture, and adjusted to fit tight in 
the receiver bore by means of a tapered plug drawn 
hack into the carrying mandrel by 2 closing rod and 
‘handwheel operated at the rear end of the spindle. The 
outer end of the receiver in which the thread is to 
he cut is securely clamped in the front ond of the 
fixture and is then tested in the mouth of the hole 
for running true by means of the dial indicator shown 
‘mounted upon the upright on the baseplate to the left 
of the earrings, This indicator is constructed with a 
floating contact arm, the rear end of which operates 
under the spindle of the dial gage, so that any oseil- 
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Tatory movement of the front end of the arm ss trans: 
mitted to the sage pointer where the fluctuations may 
he rend on the dial. By application of the indicator 
to the end of the receiver counterbore the work is 
assured of running true before threading operations 
are started. 

‘The milling-cutter spindle is mounted in an ad- 
justable head on on upright fitted at the bottom for 
lateral adjustment on the eross-slide guide on the 
carriage. 

‘The lathe-spindle drive is modified to give tho neces- 
sary slow rate of rotation to the receiver during the 
thread-milling process, It will be understood that the 
milling apparatus is adjusted at the outset so that 
the cutting tooth will start the thread st the exact 
predetermined point in the rotation of the receiver. 
With similar procedure in milling the thread on the 
barrel, the qualifying operations for assuring correct 
results in assembling these parts will be greatly facili- 
tated. 

‘This naturally necessitates the application of some 
device for locating all receivers in the rotating fixture 
in previsely the same angular position about the axis 
of the holding plug or mendrel nt the roar end. ‘The 
means of establishing this relaticnshi 


hetween the 
work and the rotary-fixture barrel is found in the 


hardened plug inserted in the plate which is definitely 
located across the front end of fixture and work, this 
plug entering the small hole or piston bore in the 
receiver. 

In Fig. 68 a threaded receiver is shown on the Inthe- 
carriage wings with half the rear end cut away to 
show the character of tho threaded and counterbored 
portions that form the chamber for the reception of 
the harrel. The gages for testing the threads sre seen 
on the bench immediately in front of the work 

Of the three gages shown in the group the one 
to the left is for testing the thread alone as to accuracy. 
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‘The gaxe at the right is a qualifying tool and is applied 
to the work to detormine if the thread is located cor- 
rectly in respect to the end of the receiver, so that 
when the gun is later assembled the barrel will screw 
up snugly to the abutting shoulders, with its locating: 
lug in correct position; that is, on the top and central 
with the center line of the receiver. 

‘The application of a qualifying gage in the bench 
operation is shown by Fig. 64, Each receiver is here 
touched with scraper and file, removing the least pos- 
sible amount of metal until the edge of the gage comes 
almost into coincidence with the recetver edge. It re- 
quires very little touching of the work at this point 
to bring the gaze up to the desired position, and it is 
of interest to note here that the final qualifying oper- 
ation is not performed until after the receiver has been 
passed through the browning process, as the very thin 
coating formed or deposited upon the work has to 
be dealt with in the final test with the qualifying 
gage, The browning and finish qualifying, therefore, 
come almost at the end of the series of operations on 
the receiver, the only ones that follow after (aside, 
cof course, from inspecting) being the grinding of the 
Internal lock-up shoulder and the assembling in the gun, 

it has been pointed cut that 2s the receiver ap- 
proaches completion there are various bench operations 
in the line of shaving and filing of certain surfaces, 
all worked to gages and taling care of various points 
where machine finishing to gage woutd not be feasible, 
‘These hand processes all told are, however, few in 
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FIG Mt USING THE GAGR FOR QUATIFYING 


number—remarkably so, in fzet, considering the total 
number of operations on the complete schedule. These 
qualifying operations just referred to are possibly the 
most important and most interesting, of the series. 


iG, 63, ANLLING THE 


THREAD VOR THE BARRED 
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There are two more machining illustrations which 
it is desirable to present in this article, both having to 
do with grinding. Fig. 65 illustrates the method of 
finishing the magazine hub or boss at the end of the 
receiver with the aid of a grinding attachment, ‘The 
machine employed is a flat turret Inthe with a big. open 
faceplate for mounting the work-holding fixture and 
a pair of slides for carrying the grinding attachment, 
on the turre!, 

‘The character of the work fixture on the faceplate 
is plainly sMlustrated, and the method of operating the 
grinding wheel over the magazine boss will be ap- 
parent to the observer. ‘The fixture for gaging the 
boss after the receiver has been removed from the 
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with the wheel in the bore of the receiver and against 
the lock-up shoulder. ‘The revoiver is mounted upon 
nn expanding mandrel carried in the lathe spindle and 
adjusted to grip the work by the bore by means of 
a draw-in plug operated by a rod and a handwheel 
at the rear end of the spindle. 

This gage consists of two separate members which 
are combined in use to test the position of the shoulder. 
Whe gage head to the left is made up of a threaded 
sleeve which is adapted to screw into the thread milled 
in the receiver end, and in this sleeve is fitted 
a micrometer serew with large graduated head, ‘The 
‘other member of the gage is a shouldered rod which 
is slippod luto the rear end of the receiver to be ground 


FIG. 6, GRINDING 7 


machine fr seen to the right of the turret. Ring gages 
re, of course, used for testing the bess before the 
rectiver is taken out of its yrinding fixture. ‘The xaging 
device in this view goes further and not only gages the 
hos gain for size, but also tosts it for accuracy of 
Vocation as finished on tho receiver. The gage spindle 
earries a hollow cup or ring at its lower end, which 
mist pass oyer the bos while the receiver is fined 
on ite contral plugs underneath. 

What is probably u novel practice to many readers 
fs adopted in the hardening of various points on the 
Yeeeiver, ‘This i the spot-hardening with the oxy- 
‘Acetylene torch for heating at the precise point where 
a hardened surface {s necessary, the surrounding: metal 
‘not being affected and the receiver being thus kept 
free irom distortion. 

Fig. 66 illustrates the internal-grinding oporation 


MAGAZINE HUB ON THE RI 


‘and its shoulder or collar brought into contact with 
the lock-up shoulders which sre to be finished with the 
wheel. ‘The micrometer spindle may then be operated 
to bring it against the collar on the gage rod, and a 
reading taken on the dial to determine how many: 
thousindths must he removed by the grinding wheel 
to bring the lock-up shoulders exactly the right distance 
from the receiver face. 

As explained in earlier installments of this article, 
the lock-up shoulders for the bolt ure prodacod orisr 
nally by a screw-machine operation, in which recessing 
tools are applied for forming an internal annular chan- 
nel the rear face of which beeomos the lock-up shoulders. 

‘After the gage in this view has been applied to a 
receiver, as explained, and the amount to be ground off 
thus found by inspection of the micrometer dial, the 
work is placed upon the holding mandrel in the lathe 
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spindle and the internal-grinding wheel run into the 
bore until the starting of sparking shows that the 
wheel on its slender spindle is just in contact with 
the lock-up shoulders to be finished. A micrometer 
stop st the front of the carriage is then adjusted in 
accordance with the reading on the micrometer gage 
in making the preliminary measurement for position 
of the shoulder before the receiver is placed on its 
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the exorbitant rates of pay that have been offered by 
contractors who were working on the cost-plus basis. 

Rates were raised continuously, regardless of the 
faet that in many eases the work upon which the 
men were previously employed was quite as necessary 
to the conduct of the war as that for which the excess 
rate was offered. 

Instances have been cited where contractors had 


FIG. 55, 


grinding arbor; and this carriage stop then allows the 
grinding wheel to be advanced the exact distance in 
thousandths required for finishing the shoulders to 
correct dimension from the face of the work. 


Cost-Plus Basis for War Supplies 
Ry C.J, Moxsison, 


On pave 987, Vol. 45, of the American Machinist, 
there appeared an article by the present writer under 
the above title, All of the diffiultios and dangers that 
were then pointed out in connection with the cost-plus 
method of payment have been encountered. 

‘The costs of all such work have been extremely high, 
‘There have been sind still are numberless questions as 
to what constitutes cost, and in some cases the plan 
hhas even defeated its own ends by slowing up the work, 
owing to the excess of Iebor, which excess was some- 
times so great that men could not work effictently be- 
eatise of congested conditions ind interference. This 
‘excess of labor was, of course, added to increase profits. 

Probably the greatest difficulty has resulted from the 
unsettled condition of the labor market by reason of 
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actually been to other shops and endeavored to take 
men from their joba by offering higher pay. Naturally 
these contractors were willing to pay the advanced rate, 
85 the more money they paid oat for this purpose the 
kreater would be their profits. 

‘A recont proposal is to let contracts on a cost-phis- 
fixed-profit basis, which is a step in the right direction 
and will go a long way toward stabilizing conditions; 
but it would be better still to take one further step 
‘and allow the contractor to make a profit in exeoss of 
the fixed profit on condition of their reducing their 
costs below some predetermined standard. 

‘The great flurry and xeneral disturbance occasioned 
by the entry of this country into tho war has now 
passed, and it should be possible to predetermine 
standard costs for all jobs and thus establish a basis 
for oristinal profit as well as the chance for an additional 
profit. 

If the contractor can materially increase his profits 
by decreasing his costs he will endeavor to get his 
work done for the lowest possible figure, and thus the 
confusion prevailing in the Inbor market will gradually 
be reduced. 
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1115 feud cover of the Lewis gun fits over the top 

of the receiver and incloses the feed mechanism. 

Tt corresponds in general form to the upper 
portion of the recoiver, and 
its contour is in fact made 
to the same dimensions as the 
exterior of the receiver plat- 
form, so that the two parts 
match up for the entire length 
of the cover which extends 
over two-thirds of the re- 
celver length. The feed cover 
is a drop-forging which in 
its original form appears, as 
shown, to the left in the upper 
row of covers, Fig. 67. The 
work in various stages of progress, from the forging to 
the finished feed cover, is represented by the other mem- 
Lers of the group in the illustration. ‘The finished cover 
will be seen at the loft of the lower row of parts or di- 
tectly under the rough drop-forging shown in the upper 
‘row in the ilustration. 

Some of the various steps in the transformation of 
the piece from the rough forging to the finished article 
may be followed and should prove of interest to the 
reader. 

‘There are over G0 distinct operations in the making 
Of this feed cover ns scheduled in the operation-soquence 
sheet which follows, 

‘The feed cover is first eround on the bottom; then 
it is placed in a jig, Figs, 68 and 60, where three 
‘small bosses, or hubs, on the top face are hollow milled 
to form locating points for further operations. Two 
of these hubs are near the rear end of the feed-cover 
forging and the other is near the front. They are 
Seen clearly on the covers shown in front of the jigs 
in Fig. 68, Tt will be understood that they form a 


VII. 


This membor 
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The Feed Cover—I 


made from a drop forging and 
has two small hubs machined at the rear ond 
for locating in various fixtures and jigs. The 
engravings show typical tools ond operations in 
profiling machines, drilling machines, etc., and 
‘illustrate gages for checking the accuracy of cuts. 
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three-point bearing for the work in other jigs and 
fixtures and that as the piece nears completion they 
are removed, since they constitute no part of the fin- 
+ ished feed cover. ‘Two of the 

hubs will be noticed in the 
rough on the drop-forged 
cover at the upper left-hand 
comer of the group in Fig. 

67. The third fs produced in 

the jiz by hollow milling 

down into the raised surface 
near the front end of the 
forging. ‘The hubs are hol. 
low milled to a diameter of 
fin, and the ndjecent seats 
faced to 12 in, in diameter, 

‘Two jigs of the same construction are used under 
the spindles of the multi-spindle drilling machine, Fiz, 
68, each set of spindles carrying roughing and finishing 
hollow mills. One jig is shown opened, the other closed, 
nd In connection with the illustration, Fig. 69, they 
show the general features distinctly. | In the latter 
the work is shown resting against stops at side and end 
and secured by serews in the top and at the side. ‘The 
top plate is secured when closed by three T-head clamp 
serews requiring only a quarter turn for fastening or 
releasing. ‘The thumbscrew through the side wall for 
Pressing the work sidewise against the rear stop ix 
secured by a short binder handle which acts as 2 lock- 
nut, 

The three small hubs hollow milled on the face of 
the feed cover are hold closely to size and to the correct 
center distances apart, so that the work will locate 
properly in other fixtures. In Fig. 68 the knurled xage 
near the middle of the drilling-machine table is a limit 
gage for the diameter of the hubs, The rectangular 
Wock with upright vertical rod in front of the first 


AMERICAN MACHINISY Vol._48, No. 21° 


IG. 61, THB FEND-COVER IN VARIOUS STAGES FROM DROP FORGING TO FINISHED WORK 


PIG, 63. JIGS FOR HOULOW SEEING THE LOCATING HUBS ON THE FEED COVER 


¥1G. 11. PROFILING THE TOP AND THE SiGHT-LUG SIDES 
Operation ¢—The cover mt the tnft f= as it appears neforo the operation whilo the che at the right hae boca profiled over the top 
surfAen, across the shouider In front and along the sides of the sight lug 
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Upon referring to the latter illustration the feed 
cover will be seen at A located against the under side 
of the overhanging fixture brackets # and C by means 
of the two iin, hubs formed in the hollow-milling 
process which enter hardened-steel buchings in the 
brackets. The other end of the work locates against 
a steel plug in the under side of a third bracket D. 
‘The work is pressed upward against the under side of 
the three brackets py a tri 
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shown at the side of the gage are duplicates of the two 
rts used in holding the work up against the under 
sside of the fixture brackets as previously described in 
‘connection with Fig. 72. 

After the operation just deserihed several other 
profitiag and milling cuts are taken on the work. One 
ef the profiling operations consists in milling two 
‘grooves along the sides of the front lu at the center 


angular shaped plate F and 
a Tong wedge F, which when 
pressed into place bears 
‘against the spherical face of 
a boss G at the center of the 
triangular plate £, so that 
the latter is foreed up evenly 
‘against the under surface of 
the feed cover to be ma- 


chined, 

‘The two Zin. hubs on the 
top of the feed cover enter 
bushings in brackets A and 
B, the holes of which are 
lapped out to 0.376 in, so 


that there is only 0.001 in. 
‘clearance for each hub, thus 
assuring correct location of 
the work sidewise in the fix- 
ture. The 1f-in. seats faced 


around these hubs by the 


hollow mill bear against the 


under surface of the brackets 
whieh are made to x radius 


“of 3 in. at their outer ends 
where the work takes its 


bearing, thus leaving ample 
ce space for the pro- 
‘ing cutter used fn surface 


ng the top of the work. The 


) bearing surfaces under 


e three brackets at front 
and rear bring the work per- 


tly levels and the clamp- 
plate 2 having three pro- 
‘ing plugs in its upper 


to take bearing against 
bottom of the work 
ures the latter firmly 


possibility of dis- 
yn when the operating: 
F is pressed into 


vement of work under 
cutter is clearly shown and needs no description. 
gages for the profiling cuts are soon on tho 
il tray on the right of the table in Fig. 71. The 
ue shown on edge tests the thickness and posi 
‘of the sight lug, this gage fitting over the two 
a ‘on the foed cover and therofore gaging the 


‘the sight lug in respect to distance from the 
‘The gage jaws aro provided with pins, as 
|, which are brought into contact with the 
ito be inspected. ‘The long wedge and plate 


FIG, 78, 


‘THE PROFILING FIXTURE 


of the plate, leaving a T-head on this lug for future 
clamping purposes. ‘That is, tho lug is thus formed to 
‘the right shape to raceive 2 clamping block which has 
a T-shape opening, allowing the block to slide over the 
‘-section for the purpose of drawing the work down 
tightly in its holding fixture, One of these clamping 
Dlocks with the T-slot milled across its head is shown 
on the right-hand corner of the profiling machine table, 
Fig. 78, this view illustrating the fixture and method 
of profiling the outside shape of the feed cover. 
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An assembly drawing of the fixture and certain 
dotaile are illustrated in Fig, 74, whore the holding 
block with the T-opening referred to is represented 
at H. When the feed cover ta be profiled around its 
edge is placed on this fixture the clamping block 7 
is im uppermost position, allowing the sightlug, 
shoulders to slip into the T-opening, and the eccentric 
stud 7 is then turned over by its cross-handle to draw 
the work downward against the top face of the fixture 
\with the in. hubs on the work entered into the locating: 
bushings J in the fixture top. These bushings are the 
‘exact size of the locating hubs, and they position the 
feed cover exactly on the center line of the holdin 
fixture, ‘The outline to which the food cover is to be 
profiled is indieated by the contour of the form plate K. 
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Im the articles deseribing the manufacture of the 
receiver of the Lewis gun, illustrations were presented 
showing 9 multiple flush-pin gage for inspecting the 
entire outside shape of the receiver at ono setting in 
the gage. A similar type of gage for the same oper- 
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ation on the feed cover will be noticed at the right of 
the table on tho profiling machine, Fig. 78, and the 
construction of this gaging device is brought out clearly. 
in the illustration, Fig. 10. 

The gaging fixture has a cast-iron base in which 
fare inserted two hardened and round bushings lapped 
‘out to 0.375 in. for locating the feed cover in the gage 


(ees 


MG, 74 THE PESTURE FOR PROPIANG THE OUTER 
‘SHAPE 


by means of its two sinall hubs which area snag fil in 
the bushings. The front end of the feed cover rests, 
‘a3 in previous operations, upon a hardened plug located 
rear the front on the center line of the fixture. The 
‘wide lugs which form the wall of the fixture are bored 
‘out to receive thirteen I-in-diameter flush pins which 
operate at the proper angles to gage the various eurves, 
slopes and straight lines that make up the contour. 

Each of the flush pins is drilled crosswise for a stall 
operating pin which slides in a vertical slot milled for 
a short distance in the top wall of the fixture. 


Cup Center for Projectiles 
By R. 8, Myers 
For band turning on any type of shell the cup center 
esign shown in the illustration will be found very 
handy. ‘The revolving member A is fitted to the nos= 


of the shell and hardened. The shank is round to 
the tailstock of the lathe, With a shell held in the 
the eup center steadies it while tho band is tu 
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Ts: are many other examples of important fix- 
‘tures and gaging tools used in connection with 
feed-cover operations, but only 2 few more will 
‘be shown in this article, 


dicated in the deawing, which gives all important dotails 
of fixture construction, It will be noted that the mothod 
of locating and securing the work is the same as em- 
ployed with the fixture 
last doseribed. The chief 


‘One of those, Fig. 76, is 
‘a fixture for profiling the 
locking lug on the right 
‘and left cides, the opera- 
tion being No. 18 in the 
schedule. This fixture 
‘makes use of the same 
method for locating the 
feed cover by the 2-in. 
hubs as described in con- 
nection with other tools, 
‘the bushings in the top 


1X. Feed Cover—Il 

This section of the feed-cover article shows a few 
of the operations én propitng the locking ings, pro- 
filing the cartridge-spring clearance opening, pro- 
filing the pawl-ciearance slot, machining the sight 
ing, ete. The dlastrations cover a numberof fat 
portant gaging devices which are essential in hold- 
‘ing the parts to exact dimensions, 


points of difference as 
‘compared with preceding 
fixtures are to be found 
in the angular block 
which carries the work 
and in the shape of the 
slot of the form plate 
which receives the guide 
pin on the profiler head, 
Another profiling opera- 
tion of interest is the 


of the fixture for receiv 
ing the hubs being clearly shown in the draw- 
ing, An occontric shaft and a T-slotted clamping head 
are utilized, as in previous examples, for drawing the 
‘work down snugly to the fixture face, The cocentrie 
Shaft, it will be noticed, operates in x hirdened and 
ground bushing fitted in the side of the fixture. An 
‘additional clamping device in this tool for steadying the 
front end of the work consists of a hook-shaped bolt 
‘which is drawn in from the right-hand side of the fixture 
by means of a lange wing nut at the opposite side, the 
end of the work thus being gripped hetween the bolt 
head and a ston plug at the left to resist side thrust due 
to the action of the eutter. 

‘The bolt is prevented from turning by a short cross-pin 
which enters slot in the fixture and is released from 
‘the work by spring pressure when the nut is unscrewed. 

A-type of fixture in which the work is held at an angle 
for a profiling cut is shown in Fig. 77, The operation 
‘performed in this tool is No. 28, profiling the cartridge 
spring guide elearance slot. This angular position is in- 


milling out of the pawl 


clearance slot, roughing and finishing cuts being 


required as in many other operations of similar 
character. ‘The roughing of this cut is performed in 
‘operation No. 31. After the pocket or clearance has 


been roughed ont two hubs of 4 in. in diameter are 
formed in the bottom of the clearance cut by a hollow- 
milling operation, these hubs serving as pivots upon 
which are mounted later the stop pawl and rebound paw! 
for the magazine feed. The finishing of the pawl-clear- 
‘ange cut is attended to after these two small hubs for 
the pawls have been hollow milled to size and depth. 

The fixture for both roughing and finishing the profil- 
ing ents in the pawl-clearance seat is illustrated in Figs, 
78 and 79. In the former illustration the work is shown 
undergoing the profiling operation, the auxiliary form 
plate for the guide pin for the other eut being shown 
swung up and out of the way of the lower form plate, 
‘The shape of the guide opening in the lower plate is best 
seen in the illustration, Fig. 79, where in the plan view 
the upper plate is shown removed. 
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FIG, 7% A PROFMANG FIXTURE FOR TWO DIFFERENT GUTS IN TEE PAWI-CLEARANCE SEAT 


diameter, and with this small end pushed down into con- 
tact with the pawl-clearance seat the upper end of the 
plug at ¥ comes flush with the top surface G of the 
Toracket head, so that the four plags constitute a set of 
Tush-oin depth sages for the bottom of the opening, 


For gaging the sides of the opening for correct posi- 
tion each of the four plugs has a winged portion at H 
formed by flatting the sides of an enlared shoulder, 
and when the plug is turned the ends of the wings pro- 
vido a contact test for the profiled edges of the opening, 


9 rie.00 


PIGS, 40, 81 AND 2, GAG! 


AND TEMPLETS, 


Pie (Gages tor the mawhslearance opening Fig, s1——Templet for contour of pawtctenrance opraing, Pl 32—Onge for sent 
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‘Two of these plugs, it will be observed, are so located 
as to gage the ends of the eut, the other two the sides. 

Following a mimber of operations on the sight lug 
‘and bed on the top of the feed cover the gage, Fig. 82; 
is applied to the work to test the spring-locking seat at 
the front end, ‘This geste has a body which straddles the 
lug and carries at the middle a flush pin, the lower end 
of which contacts with the surface of the profiled seat. 

One more operation is included in this article; this is 
‘operation No, 45; for profiling 
clearance for the sight-elevat- 
ing screw. The fixture for this 
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Some Industrial Problems 
‘By Entory 
Im these days when the word ‘is on every- 


one’s tongue, it is ensy to be carried away by the word 
without thinking what it really means. 5 
Real democratization of business would mean th 
every business enterprise would be a corporation | 
members of which had equal investments and 


work and the method of hold- 


‘ing the piece will be under- 


stood from Fig. 88. Here the 
feed cover is again located by 
its fin, hubs which enter 
bushings Hin the over- 
hanging bracksts on the fix- 
ture. It is held up against 
the hardened and ground stop’ 
ploge in these brackets by the 
supporting plate J and the 
ong wedxe K. ‘The support- 


ing plate J is guided-by three 
pins or posts L fixed in the 
base of the fixture, and it 
‘carries in its upper face hard- 
‘ened plugs whieh bear against 
the under side of the feed 
cover to be profiled, The pro- 


q 


(om 


fling cutter itself is indicated [ 


ut M. After certain other * 
operations are accomplished 

the locating lugs (which up fo this point have formed the 
means by'which the feed cover has been properly posi- 
tioned in the various tools) are cut off; then a number 
‘of hand operations, such as filing to gage and the like, 


FIG, 


TY, DETAILS OF FIXTURE IN Vie. 78, 


whom would work in the business. ‘These stockholders 
would elect their own board of direstors, who in turn 
would elect representatives to conduct the business, and 
they would share equally in the profits or losses. 


‘The only thing that w 
tints deals ts palo 


‘out the chance for graft, 
innate desire to stand in hij 


the job, he will go 
ting it in exactly the: 
that a man endeavors 
come mayor of a elty. 


appeal to and they ean | 
in the same way. 
gets it his next. pi 


not production, but | 

hhold the job. In democraei 
the man who promises 
most reforms and who 

‘to the crowd having the most 
‘votes stays on the job. O; 
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are taken care of, The feed cover is then ready for 
hardening, sandblasting and browning. 

‘Whe hardening is done as in the ease of the receiver, 
only such spots as require hardening beimg heated. 


ing out predlection 
Goes not seem to count 
much. ‘The natural result of such methods of 
management would be the ssme as in P 
affairs; that is, the cost of doing anything would 

practically doubled. Applied to business as a whole: 


ING SIN CLHARANCE 
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‘would mean that we enuld have about half as much for 
‘our money as we have now. 

‘That is democratization of business. Who wants it? 
‘Only a fow students of sociology and a few people who 
see in it a chance to loaf at the expense of the crowd. 
What the rank and file of us want is an opportunity to 
sell the only thing we have to sell—our efforts—where. 
‘we can get a square deal. We want an open market 
without favors or privileges. Collective bargaining 
‘appeals to men only whon thoy cannot soo their way 
clear to get a square deal without it or when they expect 
to get something for nothing. When any man receives 
‘an income which he apparently does not earn we resent 
if, and this resentment is directed as much toward men 
‘who are drawing large sums from the Government ship- 
yards for doing but a fraction of their duty as to the 
man who rolls by in his timousine. But it is not that 
the accumulation of wealth is resented by the rank and 
file so much as it is the manner of its acquirement. 
Most of us know that ff we want to pay the price we 
can become at least moderately wealthy. If we are con- 
‘tent to live singly, on the barest amount of food that 
‘will keep us alive, the least clothing that will protect 
‘us, and invest all our savings, even though at low rates 
‘of interest, by the time we are s0 old that we cannot 
enjoy anything we will have something to enjoy. Few 
of us envy wealthy people who have made their wealth 
‘by honest efforts. ‘The ones to whom we objoct are those 
who have made it by sitting still and letting it rain on 
them. We cannot see why John Jones, who buys 
vacant lot, should profit because Tom Brown builds a 
‘block on the next lot, and we eannot see why lazy son 
‘should inherit the fortune his father acquired by sweat- 
ing for it. ‘The redeeming feature of this last ease is 
that we know he will dissipate it very shortly. 


‘Wrar We Reatuy Want 
If we do not want to become rich by the only method 
“we recognize as legitimate, and if we do not want to 
‘take the responsibility of jointly conducting a business 
‘enterprise, what do wo want? 
‘We want to be certain that we ean draw the market 
‘price of our ware without having to bargain for it, We 
nt the one-price system. Would any of us go back to 
ol store system where the prices were not stated in 
in figures and where we knew that every price would 
‘set by the clerk according to his estimate of our ahil- 
topay? Not a bit of ft, Then why not make our jobs 
e price? Not one price for everybody, but one price 
‘every job. If I drive 2000 rivets in Boston and then 
to Detroit why showld T not get the same price 
for the same job, barring differences in cost of 
ug? We know that in four shops out of five there 
differant prices for the same work, as the matter of 
te setting is left to foremen who are not in harmony 
th each other nor always consistent themselves. 
is refers to day rates, plece rates being usually set 
"men higher up; but even then they are a hopeless 
mbls of fat and lean, with tho fat jobs handed to 
cnal friends or dependents of the foremen 
‘we need is better foremen, or better supervision 
men s0 far as thofr relation to us is concerned. 
heard of 2 foreman being given any instruc 
‘as to how to be a foreman? or, for that matter, 
could give such instruction? The superintendent 
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is only a foreman promoted, with all the foreman's 
faults and some added abilities, The man to instruct 
foremen must not only have had a mechanical training 
but also experiones in other parts of the organization, 
as the sales department, for example, where succoss 
depends on one’s ability to meet other people on their 
‘own ground. 

Our production departments are just beginning to 
find themselves in a position which is not new to the 
sales department. Thore constant shifting from a 
buyer's to a seller’a market takes place, Salesmen have 
discovered that it is not wise to take their last ounce 
of flesh when things are coming thefr way, because the 
market always has changed in the past and probably 
will do so again. Foremen, however, cannot remember 
when there was an employees’ market for labor, and 
they find it hard to realize the changed eonditions. ‘To 
be sure, in many instances their subordinates have 
become drunk with power and have done things almost 
‘as bad as the foremen themselves did before the balance 
of power swung away from them, but that is inevitable. 


THE OTHER FELLOW'S Posrmion 

‘The best way by which a foreman may know whether 
or not he is giving the workman a square deal is by put- 
ting himself in the other fellow’s position, No man 
wants to work or should work where the conditions or 
the pace mey shorten his working life or leave him to 
suffer after his working life is over. Steam power is 
‘so much cheaper than man power that there seems to be 
little excuse for using the muscles to anything like the 
tiring point, yet in many shops machines are placed 
‘away from eranes that might easily do the lifting and 
men waste their time doing it, Peace of mind is even 
‘more important than pence of body, Any man who is 
wondering when the boss will jump on him without 
provocation, or who is kept in fear that a slight slump 
in business will bring a layoff, will not be able to do his 
work as he should. Assurance of steady work and 
‘uniform treatment will solve many of the cases of hich 
labor turnover which are $0 provalont today. 

Another thing which fs not within the foreman's con 
trol but which is just beinning to come to the surface 
again is the faet that the best employees are those who 
have families. From the earltest days of factories it 
hhas been nevessary to provide housing. Textile mills 
‘were obliged to go where there was water power, and 
it was necessary for them to build villages near their 
sites for their employees. The houses of this earlier 
day would not prove attractive now, for times have 
changed, and it is necessary not merely to provide a 
shelter, but there must be pleasant surroundings— 
sehools, places of amusement and possibly churches, 
though the demand for the last mentioned does not seem 
to be so urgent as formerly. A company store where the 
operatives ean procure their supplios is also necessary. 

‘Taken altogether, it would seem as though much of 
the industrial unrest is due to lack of understanding es 
to what is taking place. We are fighting a great 
‘war, but right in our own shops we are passing through 
4 tremendous revolution, and for the most part meeting 
it only by throwing out a bone now and then in the 
form of an increase in wages, thoughtlessly ranted, too 
late to “beat them to it,” and without due consideration 
of the true state of the Iabor market, 


